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PREFACE . 


This  report  has  been  so  prepared  that  a reading  of  the  whole  of  the 
detailed  technical  reports  in  Chapter  3 may  be  omitted  by  those  who 
merely  wish  to  obtain  a general  understanding  of  the  background, 
purpose,  methods,  and  results  of  the  series  of  investigations.  In 
that  case.  Chapter  1,  Chapter  2 (summarising  the  individual  studies), 
and  the  ’discussion’  sections  of  Chapter  3 will  provide  most  of  what 
is  required.  A mass  of  instructional  and  test  material  has  been 
placed  in  three  separate  appendices  but  even  there  a selection  had  to 
be  made  if  the  bulk  was  not  to  become  too  unwieldy.  The  items  omitted 
are  most  of  the  braille  and  ink-print  lessons  used  in  Study  2 and  three- 
quarters  of  the  lesson  materials  of  Studies  U and  5» 

The  report  corresponds  to  the  chronological  order  of  the  investigation: 
the  identification  of  the  teaching  variables  by  means  of  a questionnaire 
survey  of  current  methods  of  teaching  braille  to  newly-blinded  adults 
and  adolescents;  the  development  and  testing  of  the  self-instructional 
materials;  the  parallel  development  and  validation  of  a test  of  tactual 
discrimination  ability;  two  replications,  one  with  sighted  and  the 
other  with  blind  subjects,  of  the  experimental  and  multivariate  phase 
of  the  investigation;  a follow-up  study  on  two  of  the  independent 
variables.  The  independent  variables  being  examined  fall  roughly  into 
three  sets.  One  set  may  be  labelled  ’the  teaching’  variables  - large 
and  small  cell,  contracted  and  uncontracted  braille.  The  second  set  is 
a group  of  ’organismic’  variables  - tactual  ability,  age,  sex,  short- 
term memory,  degree  of  residual  vision.  The  third  set,  also  organismic, 
comprises  ’personality'  traits  - l4  to  1 6 primary  personality  factors 
measured  by  means  of  the  Cattell  personality  inventories.  The  dependent 
variables  are  performance  on  braille  post-tests,  and  attitudes  to  braille 
and  to  the  experience  of  learning  braille. 

Although  examples  of  braille  are  presented  in  the  body  of  the  report,  a 
description  may  be  appropriate  at  this  point.  In  brief,  braille  is  a 
punctiform  code,  the  basic  element  of  which  is  the  ’cell’.  This  cell  is 
made  up  of  an  array  of  two  columns  and  three  rows,  each  column  consisting 
of  a maximum  of  three,  and  each  row  a maximum  of  two,  raised  dots.  It  is 
from  the  permutations  of  these  six  dots  that  the  conventions.1  signs  are 
made,  the  system  being  even  further  extended  by  combinations  of  two  cells. 
It  is  upon  some  of  the  problems  associated  with  the  detection  and  inter- 
pretation of  these  permutations  of  six  dots  that  this  report  is  focused. 
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BRAILLE  TEACHING-  AND  PROGRAMMED  LEARNING: 


STATEMENT  OF  PROBLEM  AND  REVIEW  OF  RESEARCH. 
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Braille  Teaching  and  Programmed  Learning  2 Str;o;-mor,t  of  Pro'bl-.n  aui1 
Review  of  Research , 

The  purpose  of  this  investigation  was  two- fold.  In  the  first 
place,  it  was  intended  that  a self-instructional  programme  should  be 
devised  to  enable  newly-blinded  adolescents  and  aduits  to  learn 
braille  in  the  absence  of  a regular  teacher.  Secondly,  it  was  hoped 
that,  through  the  use  of  survey,  correlational,  and  experimental 
methods,  some  light  might  be  thrown  on  the  relative' value  of 
differing  teaching  approaches  and  on  the  importance  of  various 
* organismic V variables , such  as  touch,,  age,  personality.,  sex, 
degree  of  residual  vision,  and  short-term  memory,  to  the  process  of 
learning  braille..  The  linking  together  of  these  two  aims  was  to  be 
made  by  the  use  of  the  techniques  of  programmed  learning.  'The 
self-instruction  materials  comprised  a linear  programme'' 'through 
which  the  learner  progressed,  in.  a series  of  steps  consisting  of 
instruction  - activity  - confirmation.  The  investigation  of  the 
teaching  methods  and  the  learner  characteristics  demanded  that  control 
be  exercised  over  other.. known  external  determinants  of  learning*  the 
most  important  of  which  was  considered  to  be  the  J teacher  variable5; 
the  programme  would  make  it  possible  to  use  the 'same  'teacher* , 
employing  a variety  of  methods  end  unaffected  by  fatigue,  by  differing  : 
rapport  with  different  .learners,  and  by  a varying  enthusiasm  from  day 
to  day  and  week  to  week. 

Justification  for  undertalcing  research  in  this  area  is  founded 
on  need.  There  is.,  the  need  of.  the  learner  who,  despite  the  existence 
of  rehabilitation  centres  for  the  newly-blinded  and  of  a system ' of  home- 
teachers  or  social  welfare  officers,  is  frequently  debarred  by  reason 
of  age,  additional  disability,  or  the  unlikelihood  of  obtaining 
subsequent  employment,  from  taking  up  a place  at  the  rehabilitation 
centre,  or  who  is  .in.  a part  of  the  country  where  the  case-load  of  the 
welfare  officers,  is ( so.  great  that  frequent  and  regular  visits  are 
impossible.  In  their  survey  of  the  mobility  and  reading  habits  of 
the  blind.  Gray  and  Todd  (1967)  report  that  at  the  end  of-  1964  there 
were  some  100,000  registered  blind  in  England  and  Wales  (this  figure 
has  now,  1971,  risen  to  over  115,000).  Of  th^c-e  in  the  age  range  of 
16-64  (30$  of  the  total) , G0%  had  either  not  learned  braille  at  all  or 
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had  not  become  proficient  enough  at  it  to  read  a book..  68#L_of  the .... 
grand  total  were  aged  over  65  and  it  is  likely  that  an  even  greater 
proportion  of  this  group  could  not  be  classified  as  braille  readers. 
Clearly  not  everyone  wishes  to  go  through  the  difficult  business 
of  learning  braille.  It  is  reasonable  to  suppose,  however,  that 
there  are  many  who  are  willing  to  tackle  the  task  but  who  are 
prevented  from  doing  so.  For  these,  therefore,  a teaching  system 
that  would  enable  them  to  make  a start  within  their  own  homes  could 
prove  useful.  Need  in  a different  sense  can  be  inferred  from  the 
absence  of  any  research  in  this  country  on  the  teaching,  learning, 
and  psychological  aspects  of  braille.  The  publications  of  the 
College  of  Teachers  of  the  Blind  (e.g.  1950  and  196l)  have  from 
time  to  time  assembled  the  views  of  experienced  teachers  as  to  current 
practices  but  no  programme  of  objective  evaluation  of  methods  has 
ever  been  carried  out.  Only  in  the  United  States  has  there  been  a 
tradition  pf  investigating  such  features  as  reading  speeds,  cell 
and  dot  spacing,  the  relationship  between  print  and  braille  reading, 
comprehension,  tactual  perception  ability,  and  grade  (degree  of 
contraction  and  abbreviation).  Even  there  it  has  not  been  possible  to 
trace  any  references  to  research  into  the  importance  of  the 
personality  traits  of  the  learners.  Furthermore,  the  emphasis  of  the 
investigations  has  been  upon  the  congenitally  blind  or  the  early 
blind  who  have  used  braille  as  their  first  and  principal  reading  medium. 

It  is  not  intended  to  present  a history  of  the  development  of 
programmed  learning  nor  a full-scale  review  of  all  the  relevant 
research  on  braille.  An  indication  of  the  relevance  of  the  present 
research  can,  however,  only  be  obtained  if  it  is  set  against  the 
existing  framework  of  knowledge.  The  rest  of  this  chapter  will  be 
given  over,  therefore,  to  a consideration  of  the  major  components  of 
this  framework,  in  the  hope  that  it  will  show  to  what  extent  the 
present  work  may  contribute  something  new  to  our  understanding  and 
to  what  extent  it  builds  upon  what  has  already  been  achieved. 

Programmed  Learning 

Although  some  commentators  have  tried  to  give  an  air  of 
historical  respectability  to  programmed  learning  by  drawing  parallels 
between  it  and  the  Socratic  dialogue  or  the  medieval  catechism,  in 
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both  of  which  a question  and  answer  technique  is  used,  a better 
understanding  of  the  concept  may  be  gained  by  looking  at  its  more 
recent  antecedents.  In  the  1920's  work  on  automated  test-scoring 
and  marking  led  Pressey  (1950)  to  the  conclusion  that  the  act  of 
choosing  among  an  array  of  alternative  responses  facilitated 
learning.  With  the  Pressey  machines,  immediate  confirmation  of  a 
correct  response  was  provided  and  further  practice  given  with  those 
items  where  a wrong  alternative  had  been  chosen.  He  explained  the 
improvement  in  terms  of  such  psychological  laws  as  frequency  and 
recency.  The  trial  and  error  nature  of  this  kind  of  learning  is 
not  so  very  far  removed  from  what  has  since  become  called  'operant' 
learning,  a term  closeljr  associated  with  the  work  of  the 
behaviourist  psychologist,  B.F.  Skinner.  In  operant  learning,  a 
response  already  in  the  learner's  repertoire  is  used  as  the  basis 
for  developing  a completely  new  response  by  a progressive  shaping-up, 
a series  of  ever-closer  approximations,  to  the  goal.  The  change  from 
the  wrong  to  the  correct  response  is  made  by  reinforcing,  rewarding, 
the  acts  that  are  more  like  the  desired  end-product.  If  the  process 
of  approximating  to  the  goal  consists  of  a set  of  small  steps,  each 
of  which  is  only  minimally  different  from  its  immediate  precursor, 
then  effective  learning  is  achieved  by  reducing  the  likelihood  of 
errors.  Skinner  has  argued  (195^*  1958)  that  the  application  of  the 
principles  of  operant  conditioning  to  ordinary  classroom  learning 
would' make  it  more  efficient.  For  these  purposes  the  important 
principles  become  embodied  in  a system  involving  continuous  active 
responding,  self-pacing,  end  immediate  knowledge  of  results,  all 
brought  about  by  breaking  the  learning  down  into  very  small  steps 
or  'frames'  in  which  the  increment  of  difficulty  is  such  that  the  chance 
of  making  an  error  is  something  like  one  in  twenty.  All  learners  go 
through  the  same  sequence  of  frames  - but  at  different  speeds  - along 
a straight,  linear  path. 

From  this  approach  to  learning,  there  has  sprung  up  in  the 
last  fifteen  years  a small  industry,  producing  linear  programmes,  for 
presentation  in  book  or  teaching  machine  format,  covering  a wide  range 
of  subject  matter.  Parallel  to  it,  there  has  been  a group  of  writers, 
psychologists,  and  engineers  who  also  claim  to  be  designing 
programmed  learning  materials.  Their  inspiration  comes  not  so  much 
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from  the  coherent  theory  of  learning  propounded  by  Skinner  but  from  the 
less  theoretical,  more  pragmatic  and  eclectic  approach  of  N.A.  Crowder. 
Crowder  (e.g.  1959,  1962  and  1963)  would  seem  to  be  saying  that  a fully 
articulated  theory  of  human  learning  has  not  yet  been  formulated 
(whatever  may  be  the  case  in  relation  to  infra-human  animals  where 
Skinner’s  theory  has  its  origins  and  proof),  but  there  are  well-attested 
strategies  which  we  should  do  well  to  adopt  in  designing  self- 
instructional  materials.  Among  these  is  the  diagnostic  use  of  the 
learner's  errors.  By  giving  multiple-choice  answers  at  the  end  of  a 
relatively  long  explanatory  passage,  the  programmer  can  test  the  level 
of  the  learner's  understanding  of  the  new  concepts.  Selection  of  an 
incorrect  answer  leads  to  a series  of  'branching*  or  remedial  frames 
where  the  material  may  be  broken  down  into  smaller,  less  complex  units 
or  looked  at  from  a different  view-point.  In  this  way,  misunderstandings 
can  be  dealt  with  and  the  lessr-able  learner  given  the  kind  of  help  he 
needs.  These  branching  or  intrinsic  programmes  as  they  are  called 
are  thus  not  so  dependent  upon  the  small-step,  immediate  reinforcement, 
reduction  of  errors  rationale^  of  the  linear  or  Skinnerian  programme. 

They  are,  however,  as  Stones  put  it  (1967,  p.62)  not  necessarily  so 
very  different  from  the  linear  programmes  since  "all  the  branches  and 
remedial  sequences  are  related  to  a hypothesized  best  linear  path 
through  the  material". 

Much  of  the  early  controversy  between  the  proponents  of  the  two 
programming  systems  has  now  died  down,  partly  because  of  the  frequent 
findings  of  no  statistically  significant  differences  on  post-test 
scores  in  experiments  involving  the  comparison  of  the  two  methods. 

Leith  (1966)  has  summarized  the  results  of  such  comparisons  and  has 
concluded  that  the  "styles  are  no  longer  regarded  as  rival  models  of 
programmed  learning"  but  rather  as  options  open  to  the  programmer,  the 
linear,  constructed  response  sequence  being  used  for  "building  up 
concepts  and  teaching  unfamiliar  topics"  while  the  multiple-choice 

"branching  programmes may  be  suitable  in  teaching  concepts  for 

which  a background  already  exists,  for  recognition  knowledge,  or, 
again,  in  topics  on  which  several  opinions  exist  or  need  to  be 
explored,  and  for  comparisons  between  concepts".  A similar 
reconciliation  seems  to  have  been  effected  between  the  opposing  factions 
on  such  points  as  self-pacing,  continuous  active  responding,  invariant 
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schedules  of  reinforcement  and  machine  versus  hook  presentation  of 
programmes.  This  last  issue  generated  great  heat  since  many  teachers 
took  the  terms  ’programmed  learning’  and.  ’teaching  machines’  to  he 
synonymous  and  condemned  the  whole  idea  because  of  its  ’mechanistic’, 
’mechanical’,  ’automated’  connotations.  Muller  (196?)  has  shown 
something  of  the  size  of  the  reaction  on  these  grounds  in  Germany. 

Again,  trials  of  strength  between  the  two  modes  of  presentation  have 
not  been  decisive,  a review  of  the  research  (Tobin,  1968)  showing 
that  -in- -20  out  of  23 . comparative  studies  no  significant  differences 
could  be  found.  One  result  of  all  these  controversies  has  been 
to  focus  attention  upon  a search  for  the  defining  or  determining 
aspects  of  programmed  learning.  Unwin  (1967)  has  suggested  the 
dividing  line  betweep  programmed  and  conventional  teaching  materials 
has  became  blurred  and  perhaps  artificial.  He  proposes  that  all 
instructional  materials  be  seen  as  programmed  to  some  extent,  and 
then  lists  six  features  (see  Fig.  l)  that  are  to  be  used  as  a kind 
of  measuring  seale.  A highly  programmed  unit  would  have  all  or  most 
of  the  features;  a moderately  programmed  unit  might  have  four;  a 
minimally  programmed  unit  would  have,  say,  only  two  of  them.  An 
alternative  definition  involves  merely  that  there  be  published  data, 
of  a descriptive,  statistical  nature,  about  the  recommended  conditions 
of  use  and  the  kind  of  achievement  obtained  by  the  programmer  under  such 
conditions.  This  definition  releases  the  programmer  from  the  need 
to  espouse  any  particular  theory  of  learning  or  method  of  programme 
construction.  A programme  is  a programme  if  it  works  - but  the 
programmer  must  produce  evidence  to  show  how  well  and  when  it  works! 
Implicit  in  all  the • definitions  is  the  assumption  that  the  instructional 
objectives  have  been  identified  and  that  a careful  analysis  of  the  task 
has  been  carried  out.  Guide-lines  to  help  the  identification  and 
analysis  have  been  drawn  up  by  Gagne  (1962),  Evans,  Homme,  and  Glaser 
(1962),  and  Mechner  (1961).  If,  then,  programmed  learning  may  seem 
to  have  something  to  contribute  to  the  improvement  of  learning, 
especially  in  the  field,  of  self-instruction,  it  is  in  the  idea  of 
public,  objective  appraisal  of  the  end-product.  This  is  not  a 
feature  of  conventional  classroom  teaching/learning  that  has  hitherto 
been  regarded  as  of  any  great  import. 
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Fig.  1.  Programmed  Learning:  A Model  of  Its  Range  of  Characteristics 


1.  Aims  stated  in  measurable  or  objectively  identifiable  terms. 

2.  Materials  have  been  validated.  ; A . 

3.  Pre-test  is  provided,  or  required  initial  behaviour  is  stated. 

4.  . Post-test  is  provided. 

5.  Student,  is  required  to  respond  actively. 

6.  Arrangement  is  made  for  immediate  confirmation. 

from:  Unwin,  D.:  "The  Changing  Concept  of  Programmed  Material: 

Criteria  for  Categorisation",  in  M.J.  Tobin  (Ed.)  "Problems  and 
Methods  in  Programmed  Learning,  Part  l".  National  Centre  for  Programmed 
Learning,  School  of  Education,  University  of  Birmingham,  1967. 

While  there  are  now  hundreds  of  programmes  in  book  and  machine 
format  for  use  by  the  sighted,  very  few  have  become  available  for  the 
visually  handicapped,  although  the  growth  in  interest  in  audio 
programming  (presentation  being  through  tape-recorders)  might  have 
been  thought  to  be  a promising  development.  In  Great  Britain,  the 
only  recorded  investigation  of  the  value  of  programmed  learning  for 
the  blind  is  the  report  of  six  experiments  covering  braille,  science, 
and  social  studies  (Tobin,  Clarke,  Lane,  end  Pittan,  1970) . Two  of 
these  studies  represent  preliminary  work  on  the  present  project  and 
as  such  are  described  in  Chapter  3 below.  The  science  and  social 
studies  programmes  demonstrated  the  effectiveness  of  audio  presentation 
of  programmed  sequences  with  blind  subjects,  either  in  comparison 
with  conventional,  teacher-only  methods  or  with  brailled  versions  of 
the  materials.  Although  Coffey  (1963)  in  the  United  States  found  no 
differences  between  braille  and  audio  methods  with  blind  junior  and 
senior  high  school  pupils,  another  American  study  (Samway,  Andres,  and 
Klaus,  196^)  involving  blind  children  and  adults  found  the  audio  method 
to  be  superior.  Work  by  Mallinson  (1967)  has  served  to  confirm  the 
general  impression  of  the  benefits  of  programmed  materials  for  blind 
subjects,  but  apart  from  the  present  research  there  is  no  work  known 
to  the  author  reporting  its  effectiveness  for  teaching  braille  to  the 
newly-blinded  adult  or  adolescent-  the  materials  devised  by  Ashcroft 
and  Henderson  (Ashcroft,  19  6l;  Ashcroft  and  Henderson,  1963)  are  for 
transcribers  and  teachers,  and  not  for  blind  subjects,  while  the 
Heber,  Long,  and  Flanigan  (1967)  studies  used  programmed  instruction 
and  self-pacing  devices  to  improve  existing  skills. 
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Braille  Research 

In  the  selective  review  which  follows,  reports  are  cited  to  show 
the  major  areas  that  have  engaged  the  attention  of  researchers  (nearly 
all  of  them  American)  sc  that  the  precise  niche  filled  by  the  present 
research  may  be  seen  in  relation  to  the  larger  framework.  Some 
preliminary  notion  may  be  gained  from  the  comments  of  Nolan  and 
Ashcroft  (1969,  p.62),  "Teaching  braille  reading  is  an  area  almost 
totally  unresearched",  and  of  Nolan  and  Kederis  (1969,  p.lT)»  "With 

the  exception  of  Lowenfeld  and  Abels’  very  recent  work the 

literature  on  education  of  the  blind  contains  no  published  research 
reports  on  teaching  braille  reading".  The  Lowenfeld,  Abel,  and  Hatlen 
study  (1967)  is  essentially  a survey  of  existing  methods  of  teaching 
braille  in  American  schools  and  of  the  levels  of  reading  performance 
through  the  school  grades.  Its  chief  relevance  to  this  study  is  in 
its  findings  that  one-third  of  the  American  schools  started  reading 
instruction  by  teaching  the  braille  alphabet,  two-thirds  began  with 
whole-words  and/or  meaningful  sentences,  and  "practically  all  schools 
used  Grade  2 (fully  contracted  braille)  from  the  beginning"  (p.58). 
(Study  No.  1 in  Chapter  3 below  is  a somewhat  modified  replication  of 
the  Lowenfeld  survey  and  forms  a basis  for  the  later  experimental 
investigations.)  Within  the  last  year,  Harley  and  Rawls  (1970)  have 
reported  a study  with  39  beginning  braille  readers,  involving  a 
comparison  of  several  approaches  to  teaching  braille  reading  to  blind 
children,  aged  5-10  years.  The  results  are  not  easy  to  interpret 
since  the  authors  report  that  the  mental  ages  of  the  subjects  in  one 
group  "were  considerably  lower  than  MA’s  from  the  other  schools". 

Also  a confounding  factor  in  an  experiment  of  this  kind  is  the 
differential  effect  of  the  teacher  variable  - different  teachers  seem 
to  have  been  used  to  teach  the  different  methods., 

Research  on  other  aspects  of  braille  has  been  more  extensive. 
Cell  and  dot  dimensions  have  been  examined  by  Meyers,  Ethington,  . 
and  Ashcroft  (1958)  whose  overall  conclusions  were  that  there  is  little 
to  be  gained  from  departure  from  the  currently  used  spacing,  although 
there  was  some  evidence  to  suggest  an  inter-cell  spacing  of  0.123"  or 
O.lUo"  was  more  readable  than  the  standard  O.160".  The  subjects  of  this 
study  were  108  blind  children.  Zickel  and  Hooper  (1957)  examined  the 
same  set  of  variables  and  came  to  much  the  same  conclusions  as  to 
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the  acceptability  of  the  current  cell  specifications,  but  - children 
were  found  to  perform  better  with  a 0.123"  inter-cell  spacing  whereas 
the  conventional  0.l60"  was  better  for  the  adults.  Earlier  work  by 
Maxfield  (1928)  had  suggested  that  the  then  normal  dot  height  of 
O.O25"  was  not  as  readable  in  terms  of  accuracy  and  speed,  as  a lower 
height  of  0.018";  present  specifications  give  a dot  height  of  0.017". 

Maxfield* s bock  on  "The  Blind  Child  And  His  Reading"  would 
seem  to  have  had  a great  influence  on  American  beliefs  and  practice 
vis-a-vis  the  teaching  of  braille  reading.  Not  long  after  its 
publication,  there  appeared  the  English  translation  by  Merry  (1932) 
of  Burklen’s  "Das  Tastlesen  der  Blindenpunktschrift".  Burklen's 
work  was  concerned  with  analyzing  the  legibility  of  braille,  and 
covered  such  factors  as  number,  size,  and  spacing  of  the  dots; 
hand  and  finger  preference;  pressure  and  pattern  of  movement;  speed; 
and  fatigue.  While  Burklen  was  carrying  out  his  experiments  in 
Germany  during  the  second  decade  of  this  century,  the  Uniform  Type 
Committee  (U.T.C.,  1915)  in  the  United  States  was  examining  the 
different  embossed  writing  systems  then  in  competition  with  one 
another.  The  U.T. C.  found  that  legibility  was  partly  a function 
of  the  number  of  dots  in  the  cell  (the  most  legible,  i.e.  those 
read  most  quickly,  containing  the  fewest  dots)  and  that  words 
containing  contracted  forms  took  longer  to  read  and  occasioned  more 
errors.  The  first  of  these  two  findings  did  not  accord  with 
Burklen’s.  His  work  led  him  to  place  great  emphasis  on  the 
importance  of  the  pattern  of  the  dots  as  opposed  to  the  number,  and 
in  one  sense  this  commitment  to  ’wholes’  is  parallel  to  Maxfield* s 
*word  method*  approach  in  the  teaching  of  reading.  More  recent  and, 
from  a methodological  standpoint,  more  rigorous  work  by  Nolan  and 
Kederis  (1969)  has  shown  that  legibility  is,  as  the  U.T.C.  found, 
directly  related  to  the  number  of  dots  in  the  cell  and  word.  Word 
familiarity  helps  to  overcome  the  detrimental  effects  of  increase  of 
dots,  but  in  the  less  familiar  words  the  increase  in  dot  numbers  and 
the  presence  of  contracted  forms  serve  to  raise  the  perceptual  threshold, 
thus  slowing  down  the  spped  of  reading.  The  whole  question  of  a 
highly  contracted  form  of  braille  is  therefore  brought  into  the  fore- 
front of  debate. 
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Reading  rate  is. obviously  a matter  of  great  significance  and 
various  researches  have  been  mounted  to  examine  rates, in  relation 
to  grade  placement  and. to  determine  whether  and  how  improvement  could 
be  achieved.  In  their  programmed  instruction  study,  Heber,  Long,  and 
Flanigan  (1967)  were  unable  to  find  any  statistically  ’’significant 
difference  in  words  read  in  five. minutes  or  errors  as  between  the 
experimental  and  control  groups"  although  the  "differences  that  did 
exist  favoured  the  experimental  group".  Rolan  and  Kederis  (1969) 
report  that  no  statistically  significant  differences  could  be  found 
between,  control  and  experimental  subjects  on  the  Gates  Basic  Reading 
Test  after  the  experimental  group  had  had  braille  character 
recognition  training.  Henderson  (1966)  also  gave  character  recognition 
training  to  school-age  subjects  during  18  daily,  individual  lessons 
and  obtained  substantial  improvements  in  the  experimental  as  opposed 
to  the  control  group,  with  reductions  in  error  rates  and  character 
recognition  times,  together  with  increases  in  oral  reading  rates.  The 
true  importance  of  research  on  reading,  rates  is  only  brought  out  when 
a comparison  is  made  between  the  speeds  of  sighted  and  blind  readers. 
Bateman  (1967)  has  estimated  that  the  average  rates  of  braille 
readers  are  something  like  one-fourth  to  one-third  of  those  of  sighted 
readers  of  ink-print . Henderson's  success,  therefore,  needs  to  be 
examined  to  pinpoint  its  unique  features;  it  may  be  that  the  key  is  to 
be  found  in  its  combination  of  individualized  instruction,  spread 
over  a reasonably  long  period  of  time,  and  in  the  reinforcement 
schedule  which  consisted  of  daily  feedback  as. to  level  of  performance 
and  discussion  of  the  errors  made  and  of  their, ; remediation. 

Research  on  the  differences  between  good  and  poor  readers  has 
taken  a variety  of  forms.  Burklen  (Merry,  1932)  reported  that  good 
readers  were  characterised  by  light  and  consistent  pressure  on  the 
braille  cell  and  by  straight  left-to-right  movement,  while  poorer 
readers  were  less  regular  in  the  amount  of  pressure  they  exerted 
and  showed  more  up  and  down  movement  across  the  cell.  Holland  (1934) 
also  found  that  good  readers  tended  to  use  less  pressure  than  poor 
readers.  A positive  correlation  (0.27)  was,  however,  found  between 
speed  and  pressure,  the  inference  being  that  an  insufficient  number 
of  nerve  cells  is  innervated  if  the  pressure  is  too  slight  but 
pressure  beyond  a certain  level  interfered  with  discrimination  by 
creating  excessive  tension.  (The  research  bearing  on  the  possible 


- 10  - 


relationship  between  sensory  thresholds  and  braille  perception 
abilities  is  reviewed  more  extensively  in  Chapter  3 below.) 

Characteristic  differences  in  hand  usage  were  described  by  Fertsch 
(19^6  and  I9U7).  Good  readers  used  both  hands  independently,  the 
left  hand  being  preferred  for  regressive  movements,  while  poor 
readers  tended  to  use  both  hand  together  for  such  regressions. 

Return  sweeps  to  locate  the  beginning  of  a new  line  were  made 
directly  by  the  good  readers,  using  one  or  both  hands  and  without 
recourse  to  retracing  along  the  line  just  completed.  Poor  readers 
using  both  hands  tended  to  keep  left  and  right  index  fingers  close 
together  and  thus  displayed  very  little  independent  use  of  the  two 
hands.  She  also  found  more  good  readers  in  the  group  in  which 
neither  hand  was  dominant  as  opposed  to  the  ’left  dominant'  and 
’right  dominant'  groups.  This,  of  course,  may  be  the  result  of  a 
mere  systematic  method  of  teaching  and  needs  to  ba  seen  in  the  light 
of  a study  relating  to  hand  dominance  by  Hermelin  and  O'Connor  (1971). 

In  this  investigation  lU  blind  children,  aged  3-10  years,  read 
"passages  of  braille  with  either  the  index  or  centre  fingers  of  the 
right  or  left  hand  .....  the  order  of  finger  to  be  used,  and  the 
reading  passages  assigned  to  a particular  finger,  were  presented 
according  to  a balanced  design”.  Left  handed  reading  was  significantly 
faster  and  more  accurate  than  right  handed.  By  having  the  children 
read  with  the, left  and  right  centre  fingers,  the  effect  of  training 
and  long  practice  with,  say,  the  right  or  left  index  finger  was 
controlled  far.  These  investigators  relate  their  findings  to  the 
fact  that  the  right  hemisphere  of  the  brain  contributes  more  to  non- 
verbal, visual,  and  spatial  functions  than  does  the  left.  Identification 
of  spatially  arranged  non-verbal  material  has  been  shown  to  be  more 
accurate  when  presented  in  the  left  visual  field  than  the  right; 

Hermelin  and  O'Connor  suggest  that  the  superiority  of  left-handed 
braille  reading  is  explicable  by  a similar  line  of  reasoning,  that  is, 
the  information  travels  directly  from  the  left  hand  to  the  right 
hemisphere  where  it  is  immediately  analyzed  in  what  is  the  more 
important  region  for  spatial  d.ata.  Verbal  decoding  would  then  proceed 
either  simultaneously  or  subsequently  - but  never  in  advance  - in  the 
verbally  important  left  hemisphere.  These  findings  are  perhaps  of 
more  theoretical  than  practical  interest  since,  to  apply  them,  it 
would  be  necessary  to  reverse  the  direction  of  braille  writing  so 
that  the  good  hand,  the  left,  could  do  the  reading  while  the  less 
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efficient  right  hand  acted  as  a line-marker.  Nevertheless,  one 
practical  implication  is  that  readers  should  be  allowed  to  make  their 
own  decision  as  to  which  hand  to  use. 

In  this  selective  review  of  research  on  braille,  only  the  main 
lines  have  been  sketched  in.  The  sparseness  of  investigations  on 
teaching  reading,  particularly  as  regards  the  problems  of  the  newly- 
blinded  person  who  approaches  braille  as  his  second  reading  medium, 
has  already  been  commented  upon.  It  would  not  seem  to  be  due  to  any 
lack  of  interest  among  teachers  and  researchers.  Statements  of  belief 
have  been  made  in  the  manner  of  statements  of  fact.  Hooper  (19^6),  for 
example,  has  said  that  it  is  a "definite  deterrent  to  ready  reading 
ability"  that  a learner  should  have  to  learn  words  in  uncontracted  and 
then  in  contracted  form.  Lowenfeld,  Abel,  and  Hatlen  (1969,  p.lTl) 
declare  that  experience  in  "teaching  beginning  reading  to  children  has 
indicated"  that  starting  with  uncontracted  Grade  1 braille  "may  not 
be  the  best  ax>proach  for  any  beginning  reader,  whether  he  be  six  or 
sixty".  In  the  studies  undertaken  during  the  course  of  the  present 
project,  an  attempt  has  been  made  to  discover  what  are  the  methods  in 
use,  to  compare  them  on  an  experimental  basis,  and  to  uncover  some  of 
the  organised  c correlates  of  success.  Like  much  research,  its 
principal  value  nay  lie  not  in  its  specific  discoveries  but  in  pro- 
viding something  for  others  to  diverge  from,  to  examine  from  another 
viewpoint,  and  to  test  by  replication. 


CHAPTER 
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SUMMARY  OP  STUDIES  AND  CONCLUSIONS. 


_ 


Study  1.  Survey  of  Current '-Teaching  Methods 


Purpose. 

To  determine  the  major  features  of  the  content  and  methods 
used  by  experienced  teachers  in  their  approach  to  the  teaching 
of  braille  to  adults  and  adolescents  who  could  read"  ink-print 
before  the  onset  of  their  blindness.  The  results  of  the  survey 
would  determine  the  independent  variables  to  be  manipulated 
in  the  ensuing  experiments,  particular  importance  being  attached 
to  items  where  different  methods  were  adopted  by  large  and 
approximately  equal  numbers. 

Subjects. 

67  experienced  teachers  of  braille:  27  school  teachers  from 
the  residential  schools  for  the  blind  in  England,  Scotland, 
Wales,  and  Ireland;  hO  home  teachers  from  the  area  covered  by 
the  largest  regional  association  in  England,  viz.  the  Southern 
Regional  Association  of  the  Blind. 

Procedure  The  questionnaire  was  initially  drawn  up  on  the  basis  of  an 


and 

instrument  devised  in  the  U.S.A.  by  Lowenfeld  and  Abel(1967) 

Instru- 
ments . 

for  their  study  on  the  status  of  braille  reading  instruction 
for  children  in  residential  and  local  elementary  schools. 
Extensive  modifications  were  made  to  elicit  information  con- 
sidered relevant  for  the  different  target  population,  i.e. 
subjects  who  could  already  read  ink-print.  The  draft  was  sub- 
mitted to  the  Research  Committee  of  the  College  of  Teachers 
of  the  Blind  and  further  modifications  made  on  the  advice  of 
the  Committee.  Brailled  and  ink-print  copies  were  then  dis- 
tributed to  all  the  schools  for  the  blind  in  Great  Britain  and 
to  the  Secretary  of  the  Southern  Regional  Association  of  the 
Blind.  67  copies  of  the  questionnaire  were  returned. 

Results 

The  returns  were  analyzed  first  as  a.  whole  and  then  in  terms 

( major 

of  the  two  categories  of  home  teachers  and  school  teachers. 

conclu- 

1. An  important  division  of  opinion  and  practice  centred  upon 

sions 

the  use  of  'expanded*  braille  cells  as  a beginning  means  of 

only) • 

instruction.  33%  of  the  67  respondents  advocated  the  use  of  the 
expanded  cell  - presumably  on  the  grounds  of  its  relative  ease 
of  discrimination  - while  b'Jt  started  with  the  standard-size 
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Among  the  school  teachers  the  proportions  were  44$  - 56$  (expanded  - 
standard),  and  among  the  home  ...teachers  - ..  4l$*  . - ,r - 

2.  A second  point  of  difference  was  in  relation  to  the  use  of  C-rade  1 
braille  (words  fully  spelled  out,  no  contracted  forms)  as  the  be- 
ginning medium  as  opposed  to  the  rudiments  of  Grade  2 (in  this  case, 
Grade  1 plus  the  so-called  Simple  Upper  Wordsigns  in  which,  for 
example,  the  sign  for  the  letter  C represents  the  word  CAN  when  it 
is  separated  from  other  signs).  55$  of  the  67  respondents  began 
with  Grade  1,  33$  with  the  rudimentary  Grade  2. 

Among  the  school  teachers  the  proportions  were  4l$  - 4l$,  and  among 
the  home  teachers,  64$  - 28$. 

3.  Although  78$  of  the  full  sample  taught  the  signs  in  alphabetical 
order,  this  preponderance  was  largely  accounted  for  by  the  homogeneity 
of  approach-  used  b}r  the  home  teachers,  some  95$  of  those  of  them 

who  answered  this  question  being  advocates  of  this  approach  to  the 
problem.  The  school  teachers  were  rather  less  homogeneous,  with  48$ 
of  them  using  various  non-alphabetical  systems, 

4.  Of  those  who  answered  the  question  on  allowing  the  use  of  residual 
vision  to  aid  touch  in  learning  to  recognize  braille  signs,  48$ 
declared  they  did  allow  it  and  52$  stated  they  did  not  (many,  from 
both  categories,  pointed  out  that  they  had  no  control  over  the 
practice  outside  the  formal  teaching  situation) . 

Among  the  school  teachers,  the  proportions  were  69$  for  allowing  it, 

31$  against  it;  among  the  home  teachers,  33$  allowed  it  and  67$ 
did  not. 

5.  Despite  the  approximate  equality  over  the  use  or  non-use  of  expanded 
braille,  the  related  problem  of  standard  as  opposed  to  non-standard 
spacing  between  braille  cells  within  words  was  less  of  a bone  of 
contention,  only  27$  of  the  full  sample  using  non-standard  spacing. 
Among  the -school  teachers,  the  proportions  were  22$  for  non-standard, 
78$  for  standard  spacing.  Among  the  home  teachers,  the  proportions 
were  31$  and  69$  respectively. 

6.  On  what  is  generally  regarded  as  a contentious  issue,  viz.  the  practice 
of  learning  to  identity  a sign  by  reference  to  its  dot  numbers,  89$ 

of  the  57  respondents  in  the  full  sample  reported  that  they  encouraged 
this  practice. 
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The  school  teachers  were  rather  less  in  favour  of  it  than  the  home 
teachers,  the  proportions  being  77%  (2 6 respondents)  and  100%  (31 
respondents) . 

7.  Advice  on  which  hand  to  use  for  reading  consisted  mainly  of  either 
encouraging  the  use  of  both  hands  or  leaving  the  learner  to  make  his 
own  decision.  The  proportions  were  43%  and  54%  in  the  full  sample  of 

6 7 respondents  but  the  patterns  in  the  sub-samples  were  rather  different. 
The  school  teachers  seemed  to  follow  a more  interventionist  policy, 

67%  of  them  actively  encouraging  the  use  of  both  hands  and  only  33% 
leaving  the  derision  to  the  learner.  Among  the  home  teachers  the 
reverse  was  found,  with  only  28%  taking  the  more  directive  line  and 
68%  allowing  the  learner  to  decide. 

8.  Learners  were  apparently  allowed  to  use  whichever  finger(s)  they 
preferred  for  reading  (73%  of  64  respondents  so  indicating  in  the 
full  sample),  the  home  teachers  again  seeming  to  be  more  permissive 
in  this  respect  (86%  of  37  as  opposed  to  56%  of  27  among  the  school 
teachers ) . 

9.  Methodical  attempts  to  increase  reading  speeds  were  reported  as  being 
made  by  47%  of  59  respondents  in  the  full  sample,  the  pattern  of 
responses  being  not  greatly  different  in  the  sub-samples. 

10.  Although  in  the  full  sample  of  62  respondents,  44%  reported  that 
braille  writing  was  taught  at  the  same  time  as  reading,  there  were 
considerable  differences  between  the  two  groups  of  teachers.  Whereas 
80%  of  the  25  school  teachers  taught  reading  and  writing  simultaneously 
and  from  the  -very  beginning,  only  19%  of  the  37  home  teachers  did  so, 
the  remaining  8l%  delaying  the  introduction  of  writing  until  some 
reading  skill  had  been  developed. 

11.  Although  both  groups  favoured  the  Stainsby  and  Perkins  writing  machines 
more  than  the  older  frame  and  stylus  devices,  the  superiority  was  more 
clear  cut  among  the  school  teachers.  96%  of  them  used  the  former, 
while  the  proportion  among  the  home  teachers  reached  only  53%.  The 
difference  is  probably  attributable  more  to  cost-  and  ready  avail- 
ability in  the  schools -than  to  any  more  complex  reason  (such  as  a still 
large  minority  group  of  home  teachers  seeing  the  frame  and  stylus 

as  having  instructional  advantages). 
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On  the  basis  of  the  survey,  two  major  sets  of  independent 
variables  were  isolated.  Firstly  there  was  a roughly  equal  division  of 
opinion  as  to  the  merits  of  starting  with  an  expanded  braille  cell. 
Justification  for  this  approach  consisted  of  arguments  to  the  effect 
that  the  braillette  board  or  giant  cell  made  it  easier  in  the  early 
stages  for  the  learner  to  discriminate  one  pattern  from  another. 

Opposition  came  from  those  who  believed  that  such  discrimination  in- 
volved a different  perceptual  skill  from  that  involved  in  identifying 
standard-size  cells  and  that  the  practice  entailed  a subsequent  ’un- 
learning’. Secondly,  there  was  a difference  of  opinion  and  practice  as 
to  whether  to  start  with  Grade  1 or  to  incorporate  right  from  the  begin- 
ning some  of  the  elements  of  Grade  2 (in  this  case,  the  Simple  Upper 
Wordsigns) . 

Apart,  therefore,  from  an  examination  of  the  effects  of  per- 
sonality, age,  touch,  and  other  organismic  variables  on  braille  learning 
ability,  it  was  decided  to  use  an  experimental  design  to  determine  whether 
there  were  differences  associated  with  the  teaching  variables,  viz.  grade 
of  braille  and  size  of  cell. 

Other  information  obtained  from  the  questionnaire  was  to  be 
built  into  the  teaching  programmes  either  in  the  form  of  explicit  advice 
to  the  learners,  as,  for  example,  on  posture,  hand-movements,  learning 
by  reference  to  dot  numbers  and  cell  shape,  or  in  the  form  of  ’negative' 
advice,  by,  for  example,  not  discouraging  the  use  of  residual  vision 
and  not  insisting  on  the  use  of  specified  hands  and/or  fingers. 
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Study  2. 
Purpose. 


Study  2a, 

Subjects, 

Methods 

gud 

Proce- 

dure. 


Results. 


Study  2b 

Subjects 

Methods 

and 

Proce- 

dure. 


Tests  of  Preliminary  Drafts  of  Teaching  Programmes 

The.  overall  purpose  of  these  three  pilot  studies  was  to  obtain 
information  about  the  feasibility  and  practical  problems  of 
presenting  self-instructional  sequences  involving  tactual  per- 
ception. 

. Purpose.  To  examine  the  problems  encountered  by  blind  people 
in  working  with  a tactual/auditory  information  flow. 

. Ten  blind  adults  who  were  already  skilled  braillists. 

A 15-item  teaching  programme  was  prepared,  conventional 
braille  patterns  being  used  but  with  new  'meanings’  attached  to 
them.  The  subjects  were  assigned  to  two  groups  - a teacher- 
taught  group  and  a tape-recorder  group  (individual  tape- 
recorders  and  headphones).  A post-test  on  the  content  of 
the  programme  was  administered  immediately  on  conlusion  of  the 
study  period. 

Maximum  possible  marks  were  obtained  by  the  experimental, 
the  tape-recorder  group.  These  results,  and  the  subjective 
evaluation  of  the  volunteers,  led  to  the  conclusion  that  a satis- 
factory flow  of  auditory  and  tactual  information  had  been  estab- 
lished in  the  self-instructional  system. 


. Purpose.  To  examine  the  effects  of  allowing  learners  to  use 
vision  and  touch  in  the  learning  situation. 

, Seven  lighted  teachers  about  to  begin  a one  year  'conversion' 
course  to  become  teachers  of  visually  handicapped  children. 

A 17~item  teaching  programme  was  studied  from  type-script 
and.  brailled  pages  after  the  administration  of  a braille  pre- 
test (subjects  blindfolded) . On  completion  of  the  programme, 
which  was  studied  using  a combination  of  touch  and  vision, 
a post-test  was  administered  under  touch  Conditions  alone. 

The  items  were  arranged  in  random  order  to  prevent  help 
being  obtained  from  the  semantic  and  syntactic  contexts. 


Results . 


Study  2c 


Subjects 


Methods 
and 
Proce- 
dure , 


Results . 
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Highly,  significant ; gain's. eve d by- -the  • group  and- it 
was  decided  that  the  use  of  touch  and  any  residual,  vision 
.should  not  be  actively  discouraged  with  blind  subjects  in  the 
main  experimental  phase  of  the  project. 


Purpose.  To  obtain  data  about  the  number  of  signs  to  be 
taught  in  each  lesson,  the  length  of  the  lessons,  and  the' 
extent  of  additional  information  to  be  given  to  blind  subjects 
in  the  answer  sections  of  the  teaching  programmes . 

. Four  newly-blinded  men  provided  through  the  agency  of  the 
Birmingham  Royal  Insitution  for  the  Blind  and  the  Royal  National 
Institute  for  the  Blind  Home  of  Recovery,  Torquay.  The  criteria 
used  in  selection  was  immediate  availability,  no  knowledge  of 
.braille,  and  registration  as  a blind  person. 

With  the  first  subject  lessons  were  written  and  administered 
(by  means  of  tape-recorder  and  separate  braille  pages)  on  a 
twice  weekly  basis  so  that  modifications  could  be  built  in  on 
the  basis  of  the  subject's  comments.  With  the  other  three 
subjects,  a revised  version'  of  the  programme  was  presented 
for  study  during:  their  stay  at'  Torquay.  In  this  case,  tests 
were  administered  at  the  end  of  the  investigator's  visit  to 
Torquay  on  the  material  in  the  lessons  completed  by  each 
subject.  Progress  through  the  programmed  lessons  varied 
widely  as  between  the  subjects. 

In  terms  of  percentages  of  marks  obtained,  all  three  subjects 
were  scoring  at  the  Q0%  level  cr  above.  While  performance 
levels  of  this  nature  were  considered  satisfactory,  the  main 
significance  of  the  study  was  in  the  information  obtained  on 
the  number  of  signs  considered  suitable  (viz.  5 or  6),  the  moti- 
vating value  of  having  one  lesson  per  braille  page,  and  the 
differential  use  made  of  extended  feedback  or  explanation  in 
the  answer  sections  of  the  programme.  In  addition,  the  rate  of 
progress  of  subjects  was  seen  as  a variable  that  should  be 
examined,  if  possible,  in  the  main  phase  of  the  project. 
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Study  3. 

Development  and  Use  of  Tactile  Discrimination  Test. 

Purpose . 

The  design  and  assessment  of  a tactile  discrimination  test  for 
obtaining  data  about  the  pre-braille  touch  skills  of  the  sub- 
jects participating  in  the  main  experimental  project.  Implicit 
in  this  aim  is  the  assumption  that  such'  a test  would  have 
criterion- related  validity;  that  is,  it  would  be  a valid 
predictor  of  performance  on  the  braille  post-tests.  A subsidi- 
ary aim  was  to  obtain  an  easily  administered  test  that  could 
be  used  outside  the  experimental  situation  by  sighted  and  blind 
teachers . 

Subjects.  The  first  group  of  subjects  were  10  blind,  expert  braillists 


The  second  group  consisted  of  25  sighted  adults,  men  and  women, 
who  were  blindfolded.  Group  3 consisted  of  50,  13-15  year  old 
grammar  schoolgirls,  also  blindfolded.  Group  4 was  made  up  of 
50  newly-blinded  men  and  women,  age  range  20-84,  none  of  whom 
had  learned  braille. 

Methods 

A 20-item  punctiform  tactile  test  was  designed  and  administered 

and 

to  the  subjects,  who  were  required  to  match  a standard  shape 

Proce- 

dure. 

to  its  counterpart  in  array  of  five.  All  subjects,  including 
the  blind,  were  blindfolded.  The  test  was  administered  on  an 
individual  basis  with  no  time  limit  being  set. 

Results 

Almost  perfect  scores  were  obtained  by  the  10  blind  subjects. 

and 

thus  providing  some  confirmatory  evidence  of  the  test’s  face 

Discus- 

sion. 

and  content  validity.  For  the  25  adult  sighted  subjects,  a 
split-half  reliability  co-efficient  of  0.803  was  obtained; 
for  the  50  sighted  girls  the  co-efficient  was  0.768;  and  for 
the  50  blind  subjects  the  co-efficient  was  0.607.  Some  measure 
of  the  test’s  predictive  validity  was  shown  by  the  statistically 
significant  correlations  between  the  touch  test  and  a battery 
of  braille  post-tests  administered  to  the  groups  from  which 
the  girls  and  blind  subjects  were  drawn.  (Suggestions  for  im- 
proving the  usefulness  of  this  experimental  version  of  the 
test  are  made  in  the  detailed  technical  report.)  It  was 
inferred  that  the  test  held  promise  as  a potentially  valuable 
instrument  for  use  by  blind  and  sighted  teachers  of  the  blind. 
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Study  U.  Teaching  Methods  and  Organismic  Variables  in  the  Learning  of 
Braille:  An  Experimental  and  Correlational  Study;  I,  Blindfolded 


Sighted  Subjects. 


Purpose . 

The  purpose  of  this. study  was  two- fold:  (i)  to  compare  the  : 

relative  effectiveness  of  the  teaching  approaches  discovered 
in  Study  No.  1,  viz.  starting  braille  teaching  with  (a)  Grade 
1 (uncontracted)  braille  or  with  Grade  1 plus  Simple 
Upper  Nor dsigns,  and  (b)  standard-size  cell  or  large  cell; 

(ii)  to  obtain  information  about  the  contribution  to  success 
of  a variety  of  organismic  variables  - touch,  short-term 
memory  capacity,  and  personality  traits. 

Subjects. 

55  grammar  school  girls,  sighted,  aged  13-15.  6U  volunteers 
started  the  programme  but  owing  to  difficulties  over  time- 
tabling and  other,  extra-curricular  activities,  complete  sets 
of  scores  for  only  55  were  obtained. 

Methods 

A ten-lesson  self-instruction  programme  was  prepared. 

and 

presentation  being  by  means  of  tape-recorded  instructions  and 

Proce- 

brailied  booklets.  Subjects  were  assigned  to  one  of  eight 

dure  . 

treatment  groups  - high  tactual  ability,  uncontracted, 
small  cell  group;  low  tactual  ability,  uncont ranted,  small 
cell;  high  tactual  ability,  contracted,  small  cell;  low  tactual 
ability,  contracted,  small  cell;  high  t act \ial  ability,  uncon- 
tracted, large  cell;  low  tactual  ability,  uncontracted,  large 
cell;  high  tactual  ability,  contracted,  large  cell;  low 
tactual  ability,  contracted,  large  cell.  Tests  were  adminis- 
tered to  obtain  scores  on  pre-braille  tactile  discriminat ion- 
ability,  short-term  memory  capacity  (digits),  14  personality 
traits,  and  on  completion  of  the  learning  three  braille  tests 
were  administered  and  scores  also  obtained  for  programme 
completion  times  and  attitudes  to  braille  and  to  the  experience 
of  learning  braille. 

Results. 

An  apparent  superiority  for  the  large  cell  treatment  was  not 
substantiated  by  the  statistical  analysis.  Significant  overall 
differences  we  re  found  between  the  high  and  low  tactual  ability 
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groups  on  braille  post-tests,  programme  completion  times,  and 
attitudes  to  experience  of  learning  braille.  In  addition, 
more  favourable  attitudes  to  their  experience  of  learning 
braille  were  shown  by  those  who  had  had  the  uncontracted 
braille.  Profiles  of  high  and  low  scorers  on  the  braille 
post-tests  showed  the  high  scoring  group  to  be  characterised 
by  higher  tactual  ability  and  by  primary  personality  traits 
related  to  the  second  order  factor  of  extraversion. 

Study  5. 

Teaching  Methods  and  Organismic  Variables  in  the  Learning  of 

Braille: 

An  Experimental  and  Correlational  Study;  II,  Blind  Subjects 

Purpose . 

The  purpose  of  this  study  was  two- fold;  (i)  to  compare  the 
relative  effectiveness  of  the  teaching  approaches  discovered 
in  Study  No.  1,  viz.  starting  braille  teaching  with  (a)  Grade 
1 (uncontracted)  braille  or  with  Grade  1 plus  Simple 
Upper  Wordsigns,  and  (b)  standard  size  cell  or  large  cell; 
(ii)  to  obtain  information  about  the  contribution  to  success 
of  a variety  of  organismic  variables  - touch,  short-term 
memory  capacity,  age,  sex,  degree  of  residual  vision,  and 
personality  traits. 

Subjects . 

44  adults,  registered  as  blind  and  aged  20-80  years,  drawn 
from  rehabilitation  centres  for  blind  and  from  persons 
resident  in  their  own  homes.  The  sample  contained  31  men, 
13  women. 

Methods 

A ten-lesson  self-instruction  programme  was  prepared. 

and 

presentation  being  by  means  of  tape-recorded  instructions  and 

Proce- 

brailled booklets.  Subjects  were  assigned  to  one  of  four 

dures. 

treatment  groups  - uncontracted,  small  cell  group;  contracted, 
small  cell;  uncontracted,  large  cell;  contracted,  large  cell. 
Tests  were  administered  to  obtain  scores  on  pre-braille  tactile 
discrimination  ability,  short-term  memory  capacity  (digits), 

1 6 personality  traits,  and  subjects  were  also  categorised 
as  to  age,  sex,  and  degree  of  residual  vision;  after 
completion  of  the  learning,  braille  tests  were  administered 
and  scores  also  obtained  on  the  subjects*  attitude  to  braille 
and  their  experience  of  learning  braille. 
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Results. 

A significant  difference  between  the  small  and  large  cell 
groups  (large  cell  doing  better)  was  associated  with  a 
significant  interaction  between  grade  of  braille  and  cell 
size,  indicating  that  the  effect  of  large-cell  treatment 
was  not  the  same  for  both  levels  of  the  grade  of  braille 
factor.  Attitudes  to  the  experience  of  learning  braille 
showed  the  large-cell,  uncontracted  treatment  to  be  more 
highly  evaluated.  Profiles  of  high  and  low  scorers  on  the 
braille  post-tests  showed  the  high  scoring  group  to  be 
characterised  by  higher  tactual  ability,  higher  intelligence, 
and  by  two  primary  personality-  traits  related  to  the  second- 
order  factor  of  introversion-;  women  ,as,_a  whole  also  did 
better  than  men  as  a whole. 

Study  6. 

Transfer  from  Large  Cell  to  Small  Cell  Braille 

Purpose . 

To  obtain  some  information  about  the  optimal  timing  of 
transfer  from  large  to  small  cell  braille  and  the  use  of  a 
non-specialist  teacher. 

Subjects . 

9 blindfolded  sighted  volunteers,  aged  15-60,  consisting  of 
5 women  and  4 men. 

Methods 

A seven-lesson,  shortened  version  of  the  large  cell,  uncon- 

and 

tracted  programme  used  in  studies  h and  5 was  read  to  the 

Proce- 

learners by  a reader  who  knew  no  braille.  No  small  cells  were 

dure. 

met  by  the  blindfolded  learners  at  any  time  during  the  learning 
phase.  On  completion  of  the  seven  lessons,  four  5-minute 
recognition  tests  were  administered,  two  of  the  tests  being  in 
small  cell  braille  and  two  in  large  cell.  In  two  tests,  the 
cells  were  separated  by  a double  space  from  one  another;  in  the 
other  two  tests,  the  cells  were  arranged  in  blocks  of  four. 

Results . 

The  differences  between  the  scores  on  the  spaced  cells  were 
negligible.  On  the  tests  consisting  of  blocks  of  four  cells, 
where  tactual  interference  from  adjacent  cells  could  occur, 
the  differences  just  failed  to  reach  significance  at  the  5# 
level  (in  a two-tailed  t-test).  It  was  inferred  that  some 
useful  information  had  been  obtained  on  one  of  the  extreme 
limits  of  the  timing  of  transfer.  The  amount  of  learning 
achieved  was  such  that  the  use  of  a non-specialist  teacher 
was  considered  to  have  been  an  encouraging  success. 

CHAPTER  3 


DETAILED  TECHNICAL  REPORTS 
OF  THE  INDIVIDUAL  STUDIES 
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(i)  the  prior  tactual  training  provided  and  the  use  of 
'expanded*  braille  cells  in  the  early  stages  of  learning; 

(ii)  whether  fully  spelled  out  braille  (Grade  l)  or  some 
modified  form  of  contracted  braille  (Grade  2)  was  the 
starting  medium; 

(iii)  the  order  in  which  signs  were  taught; 

(iv)  allowing  the  use  of  any  residual  vision  as  an  aid  to 
learning; 

(v)  the  use  of  non-standard  sjjacing; 

(vi)  encouragement  of  sign  learning  by  reference  to  dot 
numbers 3 length,  bulk,  density,  or  resemblance  to  ink- 
print  characters; 

(vii)  the  amount  of  direction  given  as  to  hand  and  finger  use; 

(viii) methodical  attempts  to  increase  reading  speeds; 

(ix)  length  and  frequency  of  study  periods  and  amount  of 
new  material  to  be  covered  per  session; 

(x)  advice  on  posture,  hand  and  arm  position,  and  pressure 
on  cells; 

(xi)  use  of  published  and  unpublished  workbooks; 

(xii)  factors  influencing  the  decision  not  to  continue  with 
the  learning  of  braille; 

(xiii)the  timing  of  the  introduction  of  braille  writing  and 
the  devices  used  for  writing. 

On  the  basis  of  these  findings , decisions  were  to  be  made  as' to 
the  independent  variables  to  be  manipulated  in  the  experimental  part  of 
the  subsequent  studies.  A sufficient  reason  for  choosing  a variable  would 
be  that  it  represented  a pair  of  different  or  opposing  procedures,  each 
member  of  the  pair  being  used  by  approximately  half  the  sample  of  teachers. 
The  use  of  programmed  teaching  sequences  would  make  it  possible  to  com- 
pare the  effectiveness  of  these  different  modes  of  teaching  by  exercising 
control  over  the  'teacher  variable1 . 


Subjects 

.All  the  two  dozen  schools  and  colleges  in  England,  Scotland, 
Ireland,  and  ^lales  that  accepted  newly-blinded  children  were  sent  copies 
of  the  questionnaire.  In  addition,  the  Secretary  of  the  Southern  Regional 
A.ssociation  for  the  Blind  distributed  copies  to  the  home  teachers  in  the 
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Region.  Brailled  and  .ink-print  copies  were  provided.  27  forms  were  com- 
pleted and  returned  by  the  schools;  40  forms  were  received  from  the  home 
teachers.  It  is  thought  that  this  represents  an  almost  full  return  by 
school  teachers  who  have  responsibility  for  teaching  braille  to  that 
relatively  small  number  of  children  who  are  competent  ink-print  readers 
before  the  onset  of  blindness.  Unfortunately, no  evidence  is  available  as  to 
the  representativeness  of  the  home  teacher  sample.  While,  therefore,  it 
is  not  permissible  to  draw  general  inferences  about  home  teacher  practices 
on  the  basis  of  this  sample  alone,  the  data  obtained  may  be  considered 
useful  in  other  respects.  For  example,  where  the  pattern  of  responding 
is  similar  in  both  groups  - whether  in  terms  of  large  majority  preferences 
for  a particular  technique  or  in  terms,  of  a similar  division  or  divergence  ~ 
then  the  information  from  both  groups  is  likely  to  be  indicative  of  trends 
in  the  combined  populations,  and  pooling  of  the  data  is  therefore  justi- 
fiable. Where,  too,  there  is  a substantial  proportion,  say  over  80$,  of 
one  group,  in  favour  of  a particular  technique  and  the  position  is  exactly- 
reversed  in  the  other  group,  then  this  may  be  considered  as  prima  facie 
evidence  of  the  existence  of  a contentious  issue  among  teachers  of  the 
adventitiously  blind. 

Procedure 

A copy  of  the  questionnaire  is  included  in  Appendix  1.  In  com- 
pleting the  form,  respondents  were  asked  to  note  that  a distinction  was 
being  made  between  the  ’lat e-starter 5 who  had  already  learned  to  read 
ink-print  and  the  young  learner  for  whom  braille  was  the  first  and  only 
medium  of  reading.  Attention  was  drawn  to  the  importance  of  describing 
current  teaching  methods  rather  than  some  ideal  methods  that  would  be 
adopted  if  time  and  materials  were  different. 

Most  of  the  items  were  to  be  answered  by  simply  ringing  the 
YES  or  NO. response,  but  comments  and  glosses  were  encouraged  whenever 
the  respondent  felt  these  would  elucidate  his  answer. 

Results  and  decisions 

The  full  list  of  summarizing  statistics  is  contained  in  Appendix  1. 
The  significance  level  adopted  for  rejection  of  the  null  hypotheses  in 
the  following  tests  is  .01,  for  which  (df  = l)  chi  square  = 6.6 35,  and 

(df  = 3)  = 11.345. 
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Question  1,  re  provision  of  pre-braille  touching  training. 

The  null  hypothesis  took  the  form  that  responses  would  be  uniformly 
distributed  between  the  categories  YES  and  NO  and  was  rejected  (obtained 
chi  square  = 17.515) • The  obtained  chi  squares  for  the  two  sub-samples  of 
home  and  school  teachers  were  7 <>41  and  .10.704  respectively,  and  the  hypo- 
theses of  uniform  distribution  were  rejected  in  each  case.  The  interpreta- 
tion of  the  rejection  of  the  null  hypotheses,  both  overall  and  in  each 
sub-sample,  was  that  a significant  majority  of  teachers  deemed  it  un- 
necessary to  provide  touch  training  before  they  started  the  teaching  of 
braille. 

Question  2,  re  use  of  braillette  board  or  giant  size  cells.  The  obtained 
chi  square  of  0.242  in  relation  to  a hypothesized  uniform  distribution 
of  YES  and  No  responses  did  not  lead  to  rejection  of  the  hypothesis 
for  the  full  sample.  The  obtained  chi  square  for  the  home  teacher  group 
was  1.256  and  for  the  school  teacher  group,. 0.333  and  the  null  hypotheses 
are  not  rejected.  For  decision  purposes,  this  was  interpreted  as  indi- 
cating an  even  distribution  of  opinion  as  to  the  desirability  of  using 
an  expanded  braille  cell  as  the  beginning  medium.  In  so  far  as  this 
seemed  to  be  an  issue  of  major  disagreement,  it  suggested  itself  as 
an  independent  variable  suitable  for  experimental  evaluation. 

Question  3,  re  starting  with  (a)  letter  signs,  (b)  whole  word  signs-,  - 
(c)  a combination  of  (a)  and  (b),  (d)  combination  of  (a),  (b),  and  Grade 
2 contractions.  A11  examination  of  the  distribution  of  responses  (viz. 

(a)  = 36,  (b)  = 1,  (c)  = 22,  (d)  - 7)  in  the  full  sample  indicated  that 
the  obtained  chi  square  of  44.909  was  largely  due  to  the  divergence 
from  uniformity  of  the  responses  to  categories  (a)  and  (b).  The  same 
was  true  in  the  home  teacher  sub-sample,  with  an  obtained  chi  square 
of  11.345.  The  raw  data  suggested  that  category  (b)  scarcely  existed 
as  a teaching  strategy  but  that  (a)  and  (c)  constituted  the  main  intro- 
ductory lines  of  approach  to  the  teaching  of  braille,  with  (d)  representing 
a small  but  significant  minority  preference.  If  responses  to  (a)  and 
(c)  are  taken  to  be  uniformly  distributed  (no  other  categories  being  con- 
sidered), then  in  the  full  sample  the  obtained  chi  square  (3.379)  did 
not  reach  the  pre- determined  significance  level  and  the  hypothesis 
of  uniformity  could  not  be  rejected.  In  the  school  teacher  sub-sample, 
the  categories  were  equal  (ll  respondents  endorsing  each  of  them); 
in  the  home  teacher  sub-sample,  chi  square  was  5*444  and  was  not  sig- 
nificant at  the  pre-determined  level  (but  at  P = .05,  chi  square 
(df  = 1)  = 3.841). 
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For  decision  purposes,  the  failure  to  reject  the  null 
hypothesis  of  uniformity  in  relation  to  categories  (a)  and  (c)  was 
interpreted  as  indicative  of  an  even  distribution  and  therefore  the  two 
approaches  could  be  used  as  teaching  treatments  in  an  experimental  design. 

Question  4,  re  teaching  in  alphabetical  or  non- alphabetical  order. 

Since  category  (b)  is  a minor  variant  of  (a),  it  was  combined  in  the 
list  of  summary  statistics  (see  Appendix  l).  The  pattern  of  responses 
((a/b)  = 50,  (c)  = 4,  (d)  = 1,  (e)  = 8,  ( f ) = 1)  in  the  full  sample 
showed  that  the  overwhelming  majority  of  teachers  favoured  teaching 
the  braille  signs  in  a strict  alphabetical  sequence.  The  school  teachers 
were  rather  less  homogeneous,  some  52 $ of  them  adopting  alphabetical 
order,  l6$'  favouring  'ease  of  discrimination'  orders  (b),  24$  combining 
ease  of  discrimination  and  degree  of  similarity  orders  (e),  the  other 
8$  being  evenly  divided  between  categories  (d)  and  (f).  The  group  of 
home  teachers  showed  great  homogeneity,  37  out  of  39  (i.e.  95$)  using  the 
alphabetical  method.  - 

On  the  basis  of  this  information,  the  decision  was  to 
adhere  to  alphabetical  order  in  the  teaching  programme.  Further  research 
on  non-alphabetical  methods  needs  to  be  undertaken,  however,  since  they 
can  be  fitted  in  to  various  models  and  theories  concerned  with  cognitive 
and  perceptual  skills.  (The  onbg  British  teaching  programme  that 
follows  one  of  these  non-alphabetical  methods  in  any  consistent  way 
is  the  little-used  primer  by  Ainsworth  (1936).) 

Question  5'9  re  timing  of  introduction,  of  whole-word  signs  and  contractions. 
The  obtained  chi  squa,re  of  I.185  did  not  lead  to  rejection  of  the  null 
hypothesis  of  a uniform  distribution  in  the  full  sample.  However,  if 
the  null  hypothesis  being  tested  was  that  there  was  no  relationship 
between  responses  to  the  item  and  being  in  the  school  teacher  or  home 
teacher  groups,  then  the  obtained  chi  square  of  7-441  would  lead  to 
rejection.  In  view  of  the  caveat  already  entered  as  to  the  represen- 
tativeness of  the  home  teacher  sample,  no  inferences  concerning  population 
differences  were  made  on  the  basis  of  the  obtained  difference. 

As  this  item  is  in  part  bound  up  with  question  3,  the  decision 
to  be  made  was  whether  to  control  for  the  timing  of  introduction  of  whole 
word  signs  and  contractions  within  the  Grade  1 treatment.  In  the  event, 
the  difficulty  of  securing  enough  subjects  for  such  a design  was  the 
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determining  factor  and  the  programmes  developed  for  the  experimental 
studies  did  not  contain  contractions  other  than  the  Simple  Upper  Word- 
signs  referred  to  in  question  3(c). 

Question  6,  re  order  of  teaching  word-signs  and  contractions.  In  the  full 
sample,  the  obtained  chi  square,  with  3df,  was  hj.6^6  and  led  to  rejection 
of  the  null  hypothesis  of  uniformity  of  distribution.  The  major  contribu- 
tion to  chi  square  was  made  by  the  responses  to  category  (c)  which  is  the 
teaching  of  word-signs  and  contractions  on  the  basis  of  the  seven-line 
structure  of  Standard  English  Braille.  This  in  turn  depended  upon  the 
practice  of  the  home  teacher  group  who  contributed  30  of  the  respondents 
to  the  combined  total  of  37 » The  school  teacher  group  was  more  heterogeneous, 
more  of  them  (13  out  of  25  = 52%)  choosing  category  (b),  which  is  an 
order  based  on  frequency  of  occurrence. 

In  view  of  the  decisions  to  adhere  to  alphabetical  order 
(see  question  4)  and  compare  letter  signs  with  letter  signs  combined 
with  Simple  Upper  Wordsigns  (see  question  3),  the  responses  to  question 
6 could  not  affect  the  design  of  the  experimental  studies,  although 
the  pattern  of  responses  may  be  considered  interesting  in  itself,  being 
perhaps  suggestive  of  differences  between  home  teachers  and  school 
teachers . 

Question  7»  re  allowing  the  use  of  residual  vision.  In  the  full  sample, 
the  responses  to  question  7(a)  were  almost  equally  divided  (30  YESES, 

32  jv0ES).  Most  respondents  failed  to  check  items  (b),  (c),  and  (d). 

Since  the  patterns  were  different  for  the  sub-samples,  chi  square  was 
computed  to  test  the  hypothesis  that  there  was  no  relationship  between 
category  of  teacher  and  responses  to  this  item.  The  obtained  chi  square 
was  7.789  and  the  null  hypothesis  would  be  rejected  if  it  were  not  for 
the  caveat  already  entered. 

In  view  of  the  comments  made  by  respondents  as  to  the 
impossibility  of  ensuring  that  learners  did  not  use  residual  vision, 
particularly  when  unsupervised,  it  was  decided  not  to  issue  advice  on 
this  matter.  In  so  far  as  this  factor  might  be  of  some  importance,  blind 
subjects  were  to  be  classified  for  correlation  analysis  as  either 
possessing  enough  residual  vision  to  make  use  of  if  desired  or  being 
so  visually  impaired  as  not  to  be  able  to  see  a braille  cell  at  any 
distance. 
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Question  8,  re  use  of  non-standard  spacing  between  cells  within  words. 

The  obtained  chi  square  ( 13. 636)  in  the  full  sample  led  to  rejection  of 
the  null  hypothesis  of  uniform  distribution.  For  the  home  teacher  group, 
chi  square  was  5.769  and  did  not  reach  significance  at  the  pre-determined 
level  (but  was  significant  at  the  5%  level).  For  the  school  teacher  group, 
chi  square  was  8.333  and  the  null  hypothesis  was  rejected.  From  this,  it 
was  inferred  that  significant  majority  of  teachers  did  not  think  non- 
standard spacing  necessary. 

In  the  light  of  these  results,  it  was  decided  not  to  use  non- 
standard, i.e.  increased,  spacing  between  cells  within  words. 

Question  9,  re  modes  of  learning  braille  cell  configurations  by  (a) 
dot  numbers,  (b)  referring  to  length,  bulk,  and  density,  and  (c)  noting 
resemblances  to  corresponding  ink-print  characters.  In  this  question, 
most  respondents  failed  to  observe  that  items  (a)  and  (b)  were  mutually 
exclusive  and  proceeded  to  treat  them  as  if  the  last  phrase  of  (b), 

"and  deliberately  avoid  reference  to  dot  numbers",  had  been  deleted. 

For  the  experimental  programme  purposes,  it  was  decided  to  treat  the 
overwhelming  endorsement  of  (a)  as  a mandate  to  use  this  method.  The 
strong  criticism  of  it  that  is  heard  is  apparently  no  sign  that  it  is 
a minority  practice  - at  least  in  relation  to  the  teaching  of  the  ex- 
ink-print reader.  The  raw  scores  for  (b)  and  (c)  did  not  seem  to  justify 
further  analysis,  the  uniformity  of  YES  and  10  responses  being  apparent. 

In  practical  terms,  there  seemed  no  justification  for  experimental  compa- 
risons and  it  was  decided  to  use  the  procedures  as  and  when  considered 
appropriate  within  the  teaching  programmes. 

Question  10,  re  use  of  left  and  right  hands.  The  raw  scores  indicated 
that  only  items  (c)  and  (d),  i.e.  encouragement  of  use  of  both  hands 
and  allowing  learner  to  make  his  own  decision,  were  endorsed  by  any 
significant  numbers  of  respondents.  Treating  only  these  two  and  testing 
for  uniformity,  the  obtained  chi  square  of  0.753  did  not  lead  to  the 
rejection  of  the  null  hypothesis  of  uniform  distribution.  When  the 
same  two  categories  were  used  to  test  the  hypothesis  that  there  was  no 
relationship  between  teacher  category  and  responses,  the  obtained  chi 
square  (adjusted  for  discrete  data)  was  7.626,  just  failing  to  reach 
the  predetermined  1$  level  of  significance.  With  the  already  entered 
caveat  in  mind,  there  might  be  evidence  here  for  further  exploration 
of  possible  differences  between  the  two  teacher  groups. 
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• For  the  purposes  of  the  subsequent  studies  it  was  decided 
to  allow  the  learners  to  malts  their  own  choice  as  to  use  of  'nand(s), 
a decision  that  was  more  apparent  than  real  since  there  was  no  means 
open  to  the  investigator  of  ensuring  compliance  with  (c). 

Question  11,  re  choice  of  reading  finger.  In  the  full  sample,  the 
obtained  chi  square  (IU.O63)  led  to  rejection  of  the  null  hypothesis 
of  uniform  distribution,  with  the  interprotion  that  significantly  more 
teachers  allow  the  learner  to  decide  which  fingcr(s)  he  will  use  for 
reading.  Within  the  sub- sample  of  home  teachers,  the  hypothesis  of 
uniformity  was  also  rejected,  the  obtained  chi  square  being  19.703. 

In  the  school  teacher  sub-sample,  however,  the  obtained  chi  square 
of  0.333  did  not  lead  to  rejection  of  the  null  hypothesis.  Testing 
for  relationship  between  teacher  category  and  response  produced  a chi 
square  value  (adjusted  for  discrete  data)  of  6.1?2  which  just  failed 
to  reach  significance  at  the  1 f level. 

In  view  of  these  results  and,  just  as  important,  the 
difficulty  involved  in  trying  to  ensure  compliance  with  any  purely 
verbal  instructions,  the  decision  was  made  to  allow  learners  to  use 
whichever  finger(s)  they  preferred. 

Question  12,  encouragement  of  use  of  particular  fingers.  In  an  attempt 
to  see  what  practice  was  actually  used  by  those  teachers  who  had  a 
definite  policy  of  encouraging  the  use  of  particular  fingers,  respondents 
were  asked  to  circle  numbered  representations  of  the  left  and  right 
hands.  In  the  total  sample,  only  2 6 respondents  completed  this  item. 

19  of  the  26  encouraged  the  use  of  the  left  and  right  index  fingers 
together . 


It  was  decided  to  tell  learners  that  this  was  probably  the 
way  of  reading  used  by  the  fastest  readers,  but  to  leave  them  to  reach 
their  own  decisions. 

Question  13,  re  methodical  attempts  to  increase  reading  speeds.  In  the 
full  sample,  there  was  almost  a balance  of  -practice  on  this  issue, 
with  28  reporting  that  they  did  make  methodical  attempts  to  boost 
reading  speeds  and  31  reporting  that  they  did  not.  The  patterns  in  the 
sub-samples  were  not  greatly  different. 


Among  the  methods  mentioned  as  "being  used  were:- 

(i)  suggesting  to  the  learner  that  he  should  proceed  to  read 
a passage  familiar  to  him  in  a set  period  of  time,  using  an 
alarm  clock  or  a volunteer  to  announce  when  the  allotted  time 
had  run  out; 

(ii)  tape-recording  passages  at  different  reading  speeds  and 
urging  the  learner  to  keep  pace  with  the  reader. 

Suggestion  number  (i)  was  adopted' for  the  teaching  programme. 

(No  control  over  this  practice  was  possible,  of  course,  and  no  information 
is  available  as. to  whether  learners  followed  the  advice). 

Question  ,l4,  re  advice  on  the  limitation  of  length  of  study  periods. 

Most  respondents,  overall  and  within  each  of  the  sub-samples,  reported 
that  they  recommended  to  learners  that  study  periods  be  limited.  No 
statistical  analysis  seemed  appropriate  for  this  item,  but  the  raw  data 
shewed  that  the  maximum  recommended  study  period  was  45  minutes,  the 
minimum  being  5 minutes . The  teachers  recommending  the  shorter  periods 
seemed  on  the  whole  to  recommend  two  or  three  sessions  per  day.  The 
maximum  number  of  new  symbols  taught  per  session  was  10,  with  most 
teachers  working  within  a range  of  3 to  5* 

In  the  teaching  programme,  5 new  symbols  per  session  were 
the  norm  that  was  adopted.. 

Question  15,  re  advice  on  posture,  on  position  of  arms,  wrist,  and  hands, 
about  amount  of  pressure  on  the  cell,  and  about  movements  of  finger 
over  the  braille  cell.  In.  each  case  the  percentage  of  respondents 
confirming  that  they  gave  advice  was  over  Q0%.  The  comments  made  were 
noted  and  advice  was  given  to  learners  on  these  matters  before  they 
started  the  sequence  of  lessons  and  at  intervals  throughout  the 
sequence.  Most  of  the  comments  made  centred  on  the  importance  of  a 
relaxed  posture,  of  a light  to  moderate  pressure,  and  of  a smooth 
left  to  right  (as  opposed  to  up  and  down  or  circular)  movement  across 
the  cell. 

Question  1 6,  re  use  of  published  workbooks  and  primers.  In  most  cases, 
the  books  used  were  either  the  Boyal  National  Institute  for  the  Blind's 
’’Braille  Primer”  or  ”A  Complete  Introduction  to  Braille".  Some  few 


respondents,  especially  among  the  school  teachers,  reported  that  they 
used  unpublished  workbooks  and  sets  of  exercises  devised  by  themselves. 

Question  17,  re  causes  of  discontinuation  of  braille  lessons.  The 
information  elicited  by  this  item  cannot  be  cast  into  a form  suitable 
for  quantification,  but  the  most  frequently  occurring  reason  was  of  the 
form  "lack  of  touch".  It  would  seem  that  discontinuation  is  very  much 
a decision  left  to  the  learner  except,  perhaps,  for  the  child  learners, 
few  of  whom  are  unable  to  continue.  An  interesting  comment  made  by  a 
respondent  who  provided  a great  deal  of  additional  information  on  most 
items  in  the  questionnaire  was:  - 

"Several  learners  have  asserted  that  they  had  been 
on  the  point  of  giving  up  because  of  insufficient  help 
from  Home  Teachers  - a lesson  only  once  a week  or  even 
once  a.  month.  I realise,  of  course,  that,  under  present 
conditions  with  so  many  clients  on  their  lists.  Home 
Teachers  simply  have  not  the  time  to  do  more:  they 
cannot  do  the  impossible.  In  every  district  there  ought 
to  be  a Centre  to  which  learners  could  go  frequently 
for  the  necessary  help  and  tuition." 

Perhaps  this  underlines  clearly  the, need  for  a self- 
instructional  system. 

Questions  18  and  19°  As  it  was  impossible  to  provide  all  volunteers 
participating  in  the  project  with  braille  writing  machines,  the  responses 
to  these  two  items  had  no  practical  consequences  for  the  teaching 
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use  them  during  the  period  in  which  they  were  studying  the  ten  lessons 
of  the  experiment.  There  are,  of  course,  good  grounds  for  believing 
that  practice  in  writing  the  signs  will  be  of  help  in  learning  them, 
and  in  the  non-exnerimental  situation  this  would  be  encouraged. 

Question  l3,  re  timing  of  jrvbioU-iicUion.  of  Vi-aillo  wilting.  In  the  full 
sample,  the  obtained  chi  square  (1.032)  did  not  lead,  to  rejection  of 
the  null  hypothesis  of  uniformity  of  distribution.  Examination  of  the 
frequencies  in  the  two  sub-samples  showed  what  appeared  to  he  almost 
opposite  tendencies.  The  chi  square  obtained  for  the  null  hypothesis 
that  there  was  no  relationship  between  teacher  category  and  timing  Of 
the  teaching  of  braille  writing  was  20.226  and  would  lead  to  rejection 
of  the  hypothesis.  Tn  -view  of  -bhc  covcct  already  entered  about  the 
representativeness  of  the  home  teacher  sample,  no  inference  was  made 
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on  this  basis  but  the  re  suit  may  suggest  that  further  examination  of 
possible  differences  between  home  and  school  teachers  should  be  carried 
'Out'S  ■ rye  ; Li 

Question  19 , re  choice  of  braille  writing  machine Examination  of  the 
data  in  the  sub-samples  shows  the  school  teacher  sub-sample  is  over- 
whelmingly in  favour  of  the  Stainsby  or  Perkins  machine  ( only  one  out 
of  2 6 respondents  reporting,  the  use  of  frame  and  stylus.-  for  teaching 
braille  writing.)  In  the  home  teacher  sub-sample,  the  pattern- is- alt  or 
gether  different,- with  1 6 using  the  frame  and  stylus  and  18  the 
Stainsby  or  Perkins;  machines . The  differences,  if  real,  are  possibly 
due  to  the.  greater  availability  , of  the.  more  expensive  devices  in 
the  schools. 


On  .the  basis  of  these  findings,  and  in  the  light  of  what:  was 
practicable,  the  following  decisions  were  taken 

(i)  after  preliminary  validation  of  the  programmed  materials,  two 
teaching  treatments  (Grade  1 and  Grade  1 plus  Simple  Upper  Wordsigns) 

...  would  be  administered  to  permit  experimental  comparison  in  terms  of 
. . post-fests  involving  simple-  recognition,  recognition  in  situations 

where  tactual  interference  from  adjacent  cells  might  arise,  and 
reading  of  a piece  of  consecutive  prose:;. 

(ii)  a second  s,et.  of  treatments  (expanded  cells  and  standard  cells)  .would 
be  incorporated  to  permit  evaluation  of  an  implied  easy-to-difficult 
gradient  of  tactual  discrimination  as  opposed -to  an  unchanging 
level  of  difficulty. 

The  null:  hypotheses  framed  for  these:  purposes,  are  detailed 
in  the  appropriate  studies. 
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Study  2.  Tests  of  Preliminary  Dafts  of  Teaching  Programmes. 

Study  1 isolated  the  teaching  methods  that  were  to  he  experimen- 
tally compared.  Before  the  experimental  phase  could  begin,  however, 
teaching  sequences  had  to  be  prepared  and  validated;  that  is,  lessons 
had  to  be  devised  and  evidence  obtained  showing  that  non-sighted  learners 
could  cope  with  a self-instructional  system  and  that  a significant 
amount  of  learning  could  be  achieved  in  these  circumstances.  As  for  the 
first  stage,  the  lesson  preparation,  it  is  not  proposed  to  give  a de- 
tailed account  of  the  construction  of  the  preliminary  drafts  of  the 
teaching  programmes  but  Figure  1 shows  in  diagrammatic  form  one  part 
of  the  specification  of  objectives /task  analysis  procedure  that  was 
used.  This  method,  devised  by  Gagne  (1962),  consists  of  specifying 
the  final  task(s)  and  then  deriving  the  subsidiary  capabilities  and 
sub-goals  in  a step-by-step  fashion  by  asking  "VThat  must  the  learner 
be  able  to  do  to  perform  this  task?”  The  second  stage,  the  validation, 
consisted  of  two  quite  distinct  parts  carried  out  simultaneously. 

Part  1 entailed  presenting  preliminary,  tape-recorded  drafts  of  the 
lessons  to  non-braillist  blind  volunteers  who  were  asked  to  make 
suggestions  about  possible  improvements  and  other  modifications,  parti- 
cularly with  reference  to  length  of  lessons,  amount  of  new  material 
being  taught,  number  of  repetitions  required,  and  the  amount  of  detailed 
explanation  needed  in  the  ’feedback'  or  'knowledge  of  results'  sections. 
Part  2 was  designed  to  obtain  information  of  a somewhat  different  kind 
(re  use  of  vision  and  the  flow  of  tactual /auditory  information)  and 
therefore  used  different  content  and  teaching  sequences.  The  data 
sought  in  both  cases  was  qualitative  and  quantitative  and  would  form 
part  of  the  structure  of  the  programmes  to  be  used  in  the  experimental 
phase  of  the  project.  The  main  part  of  Study  2 is  a report  of  the 
aims,  methods,  and  results  of  all  the  studios  carried  out  in  the 
validation  stage.  Appendix  2 contains  samples  from  the  lessons  used 
in  Part  1 of  the  validation. 
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Fig.  0.  Simplified  outline  of  Hierarchy  of  skills  and 
capabilities  involved  in  learning  braille  by 
those  who  have  gone  blind  in  adolescence  and 
adult  life. 
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Study  2a. 


This  study  was  carried  out  on  a co-operative  basis  between  the 
investigator  and  colleagues  and  M.Sc.  students  in  the  Engineering 
Production  Department  at  the  University  of  Birmingham.  It  was  designed 
to  throw  some  light  on  the  problems  encountered  by  blind  people  in  work- 
ing with  a tactual /auditory  information  flow  with  a view  to  designing 
a special-purpose  machine  system  for  teaching  braille.  As  this  latter 
part  of  the  objective  was  outside  the'  immediate  scope  of  the  project,  no 
further  details  of  the  ergonomics  component  are  reported  here  (full  details 
are  given  in  Fraser,  Mahajan,  and  Stockbridge  (1968)). 

Subjects. 

In  view  of  the  primary  aim  of  the  study  it  was  considered  that 
using  newly-blind  adult  ...subjects  or  blindfolded,  adult,  sighted  subjects 
would  make  it  difficult  to  isolate  and  evaluate  their  ability  to  extract, 
store,  and  use  the  information  presented  in  the  programme  since  their 
tactual  acuity  might  have  a large  bearing  on  their  performance.  As 
tactual  sensitivity  was  not  a variable  under  examination  in  this 
particular  study^  it  was  decided  to  use  blind  subjects  who  were  already 
skilled  touch  readers  of  braille.  Through  the  agency  of  the  Birmingham 
Royal  Institution  for  the  Blind,  ten  blind  adults  were  obtained  as  volun- 
teers (details  of  age,  sex,  occupation,  and  test  scores  are  given  in 
Table  46, Appendix  l) . 

Methods  and  Procedure. 

As  the  subjects  were  all  skilled  braillists,  a 15-item  teaching 
programme  was  prepared,.. using  15  conventional  braille  patterns  to  which 
new,  whole-word  meanings  had  been  assigned  (e.g.  the  sign  for  ’this' 
was  given  the  meaning  ’can5).  It  would  have  been  possible,  of  course, 
to  have  used  any  ’content’  but  it  was  desired  to  keep  the  situation 
as  analogous  as  possible  to  that  of  the  ultimate  goal,  viz.  a self- 
instructional  braille  system. 
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The  subjects  were  split  up  into  two  groups,  control  and  experimental, 
roughly  balanced  within  the  limiting  conditions  of  availability  of  sub- 
jects on  an  age  and  sex  basis.  The  experimental  .group  studied  the'  programme 
by  means  of  individual  tape-recorders,  headphones , and  brailled  books; 
the  control  group  were  taught  as  a group  on  a face-to-face  basis  by  the 
investigator.  Apart  from  initial  instruction  for  the  experimental  group 
on  the  place  and  function  of  the  tape-recorder  switches,  the  teaching 
instructions  for  both  groups  were  identical,  with  the  'live’  teacher 
reading  from  a.  type-script  that  was  a verbatim  copy  of  the  taped  version. 

Between  each  section  of  the  programme,  there  was  a five-minute 
break  and  a 20  minute  break  between  the  final  teaching  section  (E)  and 
the  test  section  (F).  The  two  groups  were  kept  apart  until  after  section 

F. 


The  teaching  sequence  (shown  in  Figure  3)  involved  the  initial 
presentation  of  the  items  within  the  context  of  a sentence  and  then 
additional  practice  within  the  section. in  a series  of  seven  or  eight 
sentences s the  words  having  been  chosen  on  the  basis  of  their  sentence- 
building powers . 


Figure  3.  Teaching  and  Testing  Sequence 


Sections ! 

1 ■ A ■ 

f B 

C 

1 D 

E . ... 

...  F 

Content 

5 words 

5 

I 5 words 

Practise  A+B 

j 5 words 

Practise  A,B,+D 

15-item  test  j 

iTime 

• 

20  mins , 

.1  20  mins . 

20  mins. 

[ 

20  mins. 

20  mins . 

5 mins . • 

Results . 


One  subject  in  the  control  group  dropped  out  at  the  last  moment 
owing  to  illness  . In  the  control  group  the  mean  score  on  the:  post^test 
was  13,  S.D.  = 2.92.  In  the  experimental  group,  all  subjects  obtained; 
the  maximum  possible  marks,  viz.  15.  Scores  of  this  magnitude  suggest 
that  the  test  had  too  low  a ceiling;  alternatively,  in  terms  of  a 
'criterion-referenced’  approach  to  teaching  and  testing,  the  implication 
is  that  the  teaching  sequences  had  achieved  their  objectives  - mastery 
of  the  skills  to  be  learned. 
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Discussion. 


The  results  nay  be  interpreted  as  showing  that  the  information 
flow  (in  terms'  of  tactile  and  auditory  stimuli,  short  and  long  term 
memory  storage,  comparison  and  decision  making)  through  the  learner  and 
the  machine  system  had  operated  satisfactorily.  Certainly  the  subjects 
learning  under  the  completely  self-instructional  treatment  had  not 
suffered  in  relation  to  their  peers  in  the  conventional  teacher-pupil 
setting.  The  subjective  assessment  of  the  experimental  group  Was  that 
the  complete  freedom  of  control  offered  by  the  system  was  welcomed. 

These  quantitative  and  qualitative  data  were  seen  as  evidence  supporting 
the  general  feasibility  of  the  aims  of  the  project. 


Study  2b. 


Purpose . 


This  study  was  designed  to  examine  some  of  the  effects  of  the 
combined  use  of  touch  and  vision  during  the  learning  process.  Clare  (1961) 
had  suggested  that,  with  children  as  subjects,  the  combination  of  touch 
and  vision  had  given  rise  to  ’superior  braille  reading*.  Although  it  was 
not  going  to  be  possible  to  prevent  subjects  in  the  main  experimental 
phase  of  the  project  from  using  residual  vision,  it  was  considered  desirable 
to  see  whether  adults  learning  under  these  conditions  could  perform  satis- 
factorily in  a post-test  in  which  vision  could  not  be  used. 

Subjects . 


The  subjects  were  seven  sighted  teachers,  six  women  and  one  man, 
who  were  about  to  start  a year’s  ’conversion’  course  for  teachers  of  the 
visually  handicapped.  It  was  neither  possible  nor  desirable  to  use 
newly-blinded  volunteers  for  what  was  essentially  a pilot  study  in  which 
there  could  be  ho-  follow-up  teaching  to  correct  any  faults  in  the 
teaching  materials  and  methods. 

Methods  and  Procedure. 

As  most  of  the  subjects  had  looked  at  a braille  primer  before 
starting  their  conversion  course,  a pre-test  on  the  items  used  in  the 
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programme  was  administered  to  the  blindfolded  subjects  in  which  identifica- 
tion was  therefore  by  touch  alone.  The  programme  was  a modified  version 
of  a sequence  devised  for  another  purpose  by  the  investigator  and  a. .student 
(Pittam,  1965).  The  number  of  items  taught  was  IT,  the  subjects  working 
through  the  type-script  and  brailie  sheets  by  sight  and  touch,  with  blind- 
folds being  used  for:  the  touch  sessions.  The  sequence  was  completely  self- 
instructional  and  self-paced. 

A record  of  the  study  period  was  made  for  each,  subject  and  a 
post-test  was  administered  on  the  following  day,  the  items  being  randomly 
arranged  (in  a different  order  from  the- pre-test)  to  remove  any  possibility 
of  using- the  semantic  and  syntactic  contexts  as  cueing  supports.  As  with 
the  pre-test,  identification  was  by  touch  alone* 

Results . 

Raw  scores  are  shown  in  Table  1+T  in  Appendix  1.  A summary  of  the 
results  is  shown  in  Table  1 below.  A t-test  for  correlated  means  showed 
the  difference  between  pre-  and  post-test  to  be  highly  significant.  The  post- 
test mean  expressed  as  a percentage  is  approximately  90 % as  against  the 
pre-test  mean  of  approximately  30%. 


Table  1.  Means  and. Standard  Deviations  of  Pre-  and  Post-test  Scores 
and  Times.  (Study  No.  2b.)  N = ?. 


Pre-test  (Max. IT)  j 

I Post-test  (Max. IT) 

Mean  Gain  i 

i t 

P'  l Time  (nearestj 
j minute ) 

I 

Mean  j 

1 5.1^ 

!. 

15.29 

10.15 

\ 8.29 

.01  j 1+0  mins'.  j 

f ........  ...  i 

S.D. 

j 3.23 

2. .05 

t ■ 1 1 

1 

j to-  1 

1 13  mins..  1 

1 1 

Discussion. 

The  use  of  vision  in  the  learning  situation  can  be  seen, in  the 
most  cautious  interpretation  of  these  results,  as  not.  having  been  a 
measurable  handicap  to  the  learner  who  was  post-tested  under  touch  condi- 
tions only.  In  the  circumstances,  therefore,  it  was  considered  that  this 
small-scale  study  provided  some  further  assurance  that  the  use  of  residual 
vision  by  blind  subjects  in  learning  section  of  the  main  experiment  was 
unlikely  to  depress  their  performance. 
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Study  2c. 

Purpose . 

This  study  was  designed  to  obtain  information  about  the  number  of 
signs  that  should  be  introduced  each  lesson,  the  length  of  the  lesson,  end 
the  extent  of  the  ’feedback’  sections  (that  is,  how  detailed  should  answers 
be:  should  they  merely  state, for  example,  what  the  sign  was  or  which  dots 
were  present  or  missing,  or  should  they  draw  attention  to  appropriate 
discriminations,  possible  confusions,  and  include  ’reminders’  and  revisions). 
In  this  respect,  the  programme  had  been  designed  in  the  belief,  as 
Ausubel  (1963,  p.20h)  puts  it,  that  knowledge  of  results  ^confirms  appro- 
priate meanings  and  associations,  corrects  errors,  clarifies  misconceptions, 
and  indicates  the  relative  adequacy  with  which  different  portions  of  the 
learning  task  have  been  mastered.  Thus  ...  the  subject’s  confidence  in  the 
validity  of  his  learning  products  is  increased,  and  he  is  also  better 
able  selectively  to. focus  his  efforts  and  attention  on  those  aspects  of 
the  task  requiring  further  refinement.” 

Sxibjects . 

Four  men,  none  of  whom  had  learned  any  braille  and  all  registered 
as  blind,  acted  as  volunteers.  One  subject  was  obtained  through  the 
agency  of  the  Birmingham  Royal  Institution. for  the  Blind,  and  the  other 
three  were  attending  the  rehabilitation  and  pre- vocational  training  course 
at  the  Royal  National  Institute  for  the  Blind’s  Home  of  Recover,  Torquay. 

The  only  criteria  used  in  selecting  these  subjects  were  immediate  avail- 
ability, legal  blindness,  and  lack  of  knowledge  of  braille.  Since  they 
would  not  be  participating  in  the  experimental  phase  of  the  project,  the 
subjects  were  not  asked  to  provide  details  of  age,  degree  or  residual 
vision,  or  undertake  any  tests  other  than  a braille  post-test.  All  the 
men  were,  in  fact,  over  the  age  of  40  and  all  had  been  in  full-time 
employment  until  the  onset  of  blindness. 

Methods  and  Procedure. 

In  the  case  of  the  first  subject,  the  self- instructional  materials, 
consisting  of  tape-recorded  and  braille  lessons  were  presented  in  his 
own  home,  the  investigator  attending  twice  a week  to  bring  the  new  materials 
and  to  discuss  the  problems  arising  during  the  completed  lesson. 
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The  braille  was  embossed  on  standard  braille  mani 11a  paper,  using  the 
Perkins  braille-writer,  and  the  copy  used  by  the  learner  was  made  on 
Flovic  or  Braillon  by  means  of  the  Thermoform  .55  Braille  Duplicator 
Machine.  A cassette-type  recorder  was  used,  with  headphones  and  a single 
bar  controlling  the  re-wind,  wind- on,  and  ON / OFF  mechanisms.  Over  Uo 
lessons  were  completed  ~y  this  subject  but  no  tests  were  administered. 

Modifications  based  on  discussions  between  the  subject  and. the 
investigator  were  made  and  the  draft  programme  then  administered  in  the 
presence  of  the  investigator  to  the  three  Torquay  subjects.  The  indivi- 
dual braille  pages,  one  lesson  per  page,  were  comb-bound  into  a series 
of  booklets  and  the  instructions  and  feedback  were  again  presented  through 
cassette-type  tape-recorders.  All  lessons  were  completely  self-paced. 
Again. notes  were  made  of  difficulties  encountered. 

At  the  end  of  the  investigator’s  visit  to  the  Torquay  rehabili- 
tation centre,  tests  were  administered  to  the  three  volunteers  to  measure 
the  amount  of  learning  achieved,  hut  since  each  subject  was  then  at  a 
different  point  in  the  programme,  the . tests  covered  only  the  signs 
actually  studied  in  each  case.  The  items  were  arranged  in  random  order 
and  the  subjects  were  required  to  name  the  sign  and  then  move  on  entirely 
at  their  own  pace,  to  the  next  one. 

Results . 


Torquay  subject  No.l.  Out  of  a possible  total  of  85  items,  covering 
Wordsigns,  numbers,  and  Letter-signs  (as  combined  in  words),  this  subject 
correctly  i dent  fled  8l,  i.e.  a score  cf  95$ . 

Torquay  subject  No. 2.  Out  of  a possible  total  of  50,  this  subject 
correctly  identified  ^7S  i.e.  a score  of  9^$ • 

Torquay  subject  No. 3.  Out  of  a possible  total  of  3^,  this  subject 
correctly  identified  27s  i.e.  a score  of  79$. 

Discussion. 


In  terms  of  the  objectives  of  the  study,  discussion  with  the 
volunteers  showed:  - 

(a)  the  number  of  new  signs  to  be  introduced  each  lesson  should  be  5 or  6; 

(b)  it  was  advantageous,  in  terms  of  morale  and  motivation,  to  keep  within 
the  limits  of  a single  page  of  braille  each  lesson;  in  terms  of  time 
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required  to  complete  a lesson,  there  was  great  variation  as  between 
subjects -and  it  was  stated  that  the  self-pacing  feature  of  the  system 
was  helpful  in  this  respect; 

(c)  the  extended  feedback,  rather  than  mere  confirmation,  was  considered 
valuable  when  an  error  had  been. made  since  the  source  of  the  error 
could- be  more  easily  identified;  when,  however,  no  error  had  been 
made,  it  was  reported  that  the  additional  information  was  often 
ignored.  In  one  sense,  therefore,  the  extended  feedback  was  functioning 
rather  like  the  branches  in  a Crowder  or  intrinsic  programme,  i.e.  it 
provided  explanatory  information  when  an  error  had  been  made. 


In  general,  the  system  was  considered  to.be  working  effectively. 
Learners  liked. the  freedom  to  study  at  their  own  convenience,  were  favour- 
ably disposed  to  the  self-pacing  feature,  had  no  problems  in  controlling 
the  battery-operated  tape-recorders j and  had  very  largely  mastered  the 
material  they  had  studied  as  evidenced  by  their  test  scores.  The  great 
differences  in  speed  of  working  suggested  that  time  was  a variable  that 
might  well  repay  further  study. 
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Study  3.  Development  and  Use  of  Tactile  Discrimination  Test, 

Although  the  data  to  he  reported  in  this  section  are  drawn  from  the 
major  experimental  phases  of  the  project  and  are  not,  therefore,  from 
strictly  independent  studies,  they  are  presented  here  for  two  reasons. 

In  the  first  place,  they  constitute  what  seems  to  he  the  first  objective 
information,  certainly  in  Great  Britain,  of  the  pre-braille  tactile  dis- 
crimination abilities  of  adolescents  and  adults.  Secondly,  the  test 
developed  for  this  purpose  may  become  a useful  instrument  for  home- 
teachers  and  others,  blind  and  sighted,  responsible  for  teaching. braille 
to  the  adventitiously  blinded,  subject,  it  must  be  emphasised,  to  im- 
provement being  made  in  terms  of  its  reliability  and  validity.  At  this 
stage,  the  test  instrument  can  only  be  regarded  as  experimental. 

Review  of  Seme Aspects  of  Research  on  Tactile  Perception  and  Its 
Relevance  to  the  Blind. 

Tactual  sensibility  and  differentiation  has  always  been  as  , 

Boring  (1942)  put  it  in  his  survey  of  the  history  of  studies  on  sen- 
sation and  perception,  a 'baffling  problem' . The  sense  of  touch  differs 
in  a number  of  respects  from  the  other  senses.  Unlike  the  others,  it  is 
distributed  throughout  practically  the  whole  of  the  body.  In  addition, 
it  is  often  sub-divided  according  to  f sense-qualities* , such  as  pressure, 
temperature,  and  localization.  The  latter  categorization  owes  much  to  the 
experimental  approach  to  the  topic  by  Weber  (1846)  who  nevertheless 
stressed  what  he  conceived  to  be  the  essential  unity  of  the  touch 
sense.  Under  the  label  of  'Ortcinn'  (literally  'place-sense'),  Weber 
distinguished  the  skin's  ability  to  differentiate  between  two  points 
stimulated  at  one  and  the  same  time,  a capacity  that  would  seem  to  be 
important  for  the  differentiation  of  the  punctiform  patterns  of  the 
braille  cell.  While  a good  deal  of  evidence  was  accumulated  in  the 
second  half  of  the  nineteenth  century  by  Blix  in  Sweden  and  Goldscheider 
in  Germany  about  the  distribution  of  sensory  spots  in  the  skin,  it  is 
customary  to  take  von'  Froy  (l895j  1896)  as  establishing  a theory  of 
cutaneous  sensibility  based  upon  specific  receptor  nerves,  a theory 
that  has  not  stood  the  test  of  time,  at  least  in  the  definitive  form 
described  by  von  Frey.  However,  among  those  of  his  findings  that  might 
help  to  account  for  the  phenomena  experienced  by  lea-rners  of  tactual 
codes  are  those  relating  to  pressure  thresholds  (the  minimum  amounts 
of  pressure  required  for  a sensation  to  be  recorded)  and  adaptation 
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(a  process  defined  "by  Woodworth  (1938,  p.286)  as  shown  when  "under 
continuous,  unchanging  application  of  a stimulus  they' (the  senses) 
cease  after  a time  to  give  their  characteristic  sensations").  The 
findings  of  rapid,  adaptation  to  steady  pressure  and  the  property  in 
some  receptors  of  responding  only  to  changes  in  pressure  may  he  seen 
as  providing  a physiological  justification  for  the  advocated  practice 
of  light. and  rapid  stroking  of  the  braille  cell.  Looked  at  from  one 
standpoint,  pressure  thresholds  may  be  seen  as  the  lowest  level  in  the 
hierarchy  of  sensations  and  perceptions  constituting  the  capacity  to 
identify,  a braille  cell.  The  tactile  discrimination  of  a pattern  of 
dots,'  from  its  ’ground’,  the  relatively  flat  surface  from  which  it  protrudes, 
depends  in  the  first  place  on  a sufficient  deformation  of  the  skin. 

The  amount  of  deformation  is  dependent  upon  the  amount  and  rate  of  pres- 
sure being  applied.  Differences  among  people  in  their  pressure  thresholds 
may,  it  could  be  argued,  account  for  some  of  the  perceived  variation  in 
their  ability  to  learn  braille.  However,  there  is  no  evidence  to  suggest 
that  this  could  be  more  than  a small  factor.  Most  people  do  report  an 
awareness  of  a,  pattern  and  they  do  discriminate  the  ’figure',  the  group 
of  dots,  from,  the  ’ground',  the  flat  surface. 

The  problems  most  frequently  referred  to  by  braille  learners  are 
those  of  determining  whether  there  are  one  or  two  dots , two  or  three 
dots,  or  whether  the  alignment  is  horizontal  or  diagonal,  vertical  or 
diagonal  (U.T.C.,  1915)-  This  would  seem  to  be  possibly  related  to  the 
two-point  threshold  measured  by  Weber.  Much  of  the  work  on  what  Boring 
was  to  call  the  ’judgment  of  duality’  was  undertaken  in  the  second  half 
of  the  nineteenth  and  the  first  quarter  of  the  twentieth  century.  Two 
major  findings  relevant  to  this  study,  were  that  practice  brought  about 
a significant  lowering  of  the  threshold  (e.g.  Volkmann,  1858;  Dresslar, 

189*0  s and  that  mental  fatigue  increased  the  threshold  (e.g.  Vannod,  1896). 
How  these  two  effects  interact  is  not  clear  but  effects  similar  to  these 
are  ’known’  and  reported,  if  only  in  anecdotal  form,  among  teachers 
of  the  blind  in  relation  to  the  learning  of  braille  cells.  The  difficulty 
of  using  measurements  of  two-point  and  pressure  thresholds  as  possible 
predictors  of  success  in  learning  braille  lies,  however,  in  the  achieve- 
ment of  standardized  end  easily  replicated  procedures.  Grindley  (1936) 
has  shown,  for  example,  how  the  rate  of  application  of  the  tactile 
stimulus  is  an  important  variable  in  the  determination  of  sensory  thres- 
holds; there  is,  indeed,  a considerable  mass  of  literature  (reviewed  by 
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Carbon  and  Evaon  (1967),  on  the  problens  of  achieving  standardized 
procedures.  It  is  not  within  the  compass  of  teachers  of  the.  blind  . to 
use  equipment  that  could  ensure  eqality  of  pressure  and  of  rate  of 
application  .of  the  stimuli.  Since  the  conventional  ’simple'  instruments 
cannot  be. used  without  error,  and  certainly  not  by  teachers  who  may 
themselves  be  blind,  there  is  a real  obstacle  here.  A further  potential 
drawback  on. theoretical  grounds  stems  from. the  essentially  passive  nature 
of  the  procedure  of  measuring  the  threshold.  A stimulus  is  applied  to, 
for  instance,  the  stationary  finger-tip  and  a report  is  made  by  the 
subject.  The  perception  of  a braille  cell  on  the  contrary  is  based  upon 
activity  and  exploration  initiated  and  directed  by  the  subject  himself. 

Of  more  apparent  relevance  to  the  present  study  is  the  research 
of  Weiner  (1963)  who  compared  the  performance  of  good  and  poor  braille 
readers  on  a variety  of  tactual  perception  tasks.  The  subjects  were 
children  who  were  already  braille  readers.  While  no  differences  could 
be  found  between  the  groups  on  a set  of  simple  perceptual  tasks,  the 
good  readers  were  significantly  better  on  a more  complex  set.  Although 
neither  the  nature  of  the  tasks  nor  the  results  can  be.  said  to  support 
his  suggestions,  Weiner  puts  forward  the  view  that  there  may  be  differences 
in  neural  sensitivity  in  the  finger-tips  of .good  end  poor  readers  and  that 
good  readers  may  be  superior  in  fine  motor  co-ordination.  Nolan  .and.  Morris 
(1965)  also  investigated  relationships  between  tactual  discrimination 
abilities  and  braille  reading  .among  blind  children  in  their  first  year 
at  school.  Using  squares  of  sandpaper  of  varying  roughness,  these  inves- 
tigators found  significant  correlations. between  performance  on  the  test 
materials  and  reading  speeds  and  errors  at  the  end  of  the  first  Grade. 
Crandell,  Hammill,  Witkowski,  and  Barkovich  (1968)  have  reported  on 
preliminary  work  being. done  in  the  development  of  form  discrimination, 
utilizing  tactual  and  kinaesthetic  modalities.  It  w&s  concluded  that  the 
test  holds  promise  as  a simple  ,ef fie ient  means,  of  measuring  tactual 
kinaesthetic  form  discrimination  and  studies  were  said  to  be  under  way 
to  discover,  among  other  things,  relationships  between  form-discrimination 
ability  and  braille-reading  skills. 

The  Weiner,  ..Nolan, . and  Crandell  studies  can  he  seen  as  trying  to  put 
into  measurable  form  something  that  is  already  well  known  at  a different 
level,  namely  that  braille  reading  skills  are:, related  in  a positive  vray 
to  innate  or  acquired  tactile  perception  abilities  of  a complex  and  active 
kind.  It  is  in  the  light  of  these  beliefs  that  the  development  of  the 
touch  test  to  be  described  below  needs  to  be  considered. 
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The  earlier  work  of  the  sensory  physiologists  and  psychologists  would 
seem  to  he  of  less  value  on  practical  grounds,  availability  of  test 
instruments,  and  procedures  usable  by  sighted  and  blind  teachers  - and 
because  it  was  mainly  concerned  with  passive  subjects  who  could'  not 
use  an  exploratory  or  searching  strategy  for  interpreting  the  stimuli. 

Purpose. 

The  objective  was  the  design  and  development  of  a test  of  tactile 
perception  abilities  that  could  be  used  in  a battery  of  predictors 
of  the  braille  reading  ability  of  adolescents  and  adults.  An  important 
consideration  was  that  such  a test  should  be  easy  to  administer  and 
score  by  blind  and  sighted  teachers. 

Subjects . 

Data  from  four  groups  of  subjects  were  obtained.  The  first  group 
consisted  of  10  adult  blind  subjects,  all  skilled  braille  readers, 
aged  between  20  and  54.  The  second  group  consisted  of  25  sighted  subjects 
(13  men,  12  women),  aged  20-45,  all  being  teachers  or  office-workers. 
Group  three  consisted  of  50  sighted  girls,  aged  13-15,  chosen  at  random 
from  the  subjects  who  participated  in  the  braille  learning  project 
described  below  in  Study  4;  the  girls  were  volunteers  from  a local 
grammar  school.  The  fourth  group  comprised  50  newly- registered  blind 
subjects,  35  men,  15  women,  aged  20-34,  who  took  part  in  the  braille 
learning  project  described  in  Study  5;  they  were  obtained  as  volunteers 
through  the  agency  of  two  rehabilitation  centres  for  the  blind,  the 
home-teacher  service,  and  an  appeal  through  a B.B.C.  radio  programme 
for  blind  listeners  (further  details  on  this  group  of  subjects  are  given 
in  Study  5).  As  with  most  studies  in  education,  the  problems  of  obtaining 
subjects  were  such  that  it  is  impossible  to  say  that  each  group  is 
representative  of  such  and  such  a population.  Availability  had  to  be 
the  first  criterion  in  selection.  The  grammar  school  girls  were  clearly 
not  representative  of  the  whole  population  of  adolescents;  in  terms  of 
intelligence  they  probably  fall  into  the  top  ten  per  cent  of  the  ability 
range.  The  25  subjects  of  group  2 were  drawn  from  a rather  narrow  socio- 
economic bond, while  the  10  blind,  expert  brcdllists  of  group  1 consisted 
of  social  welfare  officers,  teachers,  and  telephonists.  The  50  newly- 
registered  blind  might  seem  to  be  representative  of  a somewhat  wider 
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group  "but  one  important  caveat  about  them  needs  to  be  entered:  as  volun- 
teers they  were  required  to  be  registered  as  blind  and  not  to  have 
learned  any  braille.  As  some  of  them  had  been  registered  as  blind  for 
over  one  year,  lack  of  knowledge  of  braille  might  be  indicative  in  some 
cases  of  low  motivation.  Of  the  weekly  intake  into  the  rehabilitation  cen- 
tres, most  subjects  were  not  eligible  to  take  part  in  the  project  be- 
cause they  had  already  made  efforts  to  learn  braille. 

Methods  and  Procedure. 

A copy  of  the  experimental  instrument  devised  for  the  purpose  of 
testing  tactual  perception  is  included  in  Appendix  1.  An  ink-priht  copy 
of  one  item  in  the  test  is  shown  in  Fig.  4.  The  decision  to  use  a test 
of  this  kind  was  made  on  a number  of  grounds.  In  the  first  place,  there 
is  the  obvious  face  validity.  Braille  itself  is  a punctiform  code, 
differing  from  the  test  in  that  it  consists  of  two  columns  and  three 
rows,  whereas  the  test  patterns  are  formed  from  configurations  of  three 
columns  and  two  rows.  The  area  to  be  stimulated  by  the  pattern  is  within 
the  same  overall  area  limits  as  a braille  cell.  Secondly,  the  lack  of 
close  similarity  to  familiar  shapes  of  a geometric  or  object  character 
would  reduce  the  effects  of  previously  acquired  learning.  Thirdly, 
exploration  of  the  pattern  would,  in  view  of  the  first  two  points,  be 
more  akin  to  the  kind  of  activity  involved  in  braille  cell  recognition; 
this  could  not  be  said  of,  for  example,  a finger-maze  or  the  kind  of 
raised  line  forms  usedr4»- the  tactual  discrimination  tests  used  by 
Pick  and  Pick  (19 66)  which  were  based  in  turn  on  the  vis pal  discrimination 
shapes  developed  by  Gibson  et  al  (1962). 


Fig.  4.  Item  from  Pre-braille  Touch  Test. 
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The  forms  from  which  the  match  was  to  be  made  were  derived  from 
the  standard ~5Tr" st imuilus  by  simple  rotations,  reversals,  changes  in 
size  (omission  or  addition  of  dots and  breaks  and  closures. -To  reduce 
the  effects  of  guessing,  the  match  was  to 'be  made  from  an  array  of  five 
transformations  of  the  standard  form. 
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The  test  comprised  twenty  items,  plus  one  practice  item.  No  tine 

limit  was  set.  For  sighted  and  blind  subjects  a blindfold  was  used  and 

help  was  given  if  the  subject  lost  his  place  while  moving  across  the 
array.  Opportunity  was  given  to  subjects  to  explore  the  standard  pattern 
with  whichever  finger  was  preferred  but  the  procedure  followed  by  most 
was  to  place  the  left  index  finger  on  the  standard  pattern  and  to  ex- 
plore the  array  with  the  right  index  or  forefinger.  No  indication  was 
given  as  to  the  correctness  of  the  response  and  a rest  period  of  a 
couple  of  minutes  was  allowed  after  item  10  if  the  subject  wanted  it. 

Most  subjects  completed  the  test  in  10-25  minutes  (with  the  exception 
of  the  ten  blind  subjects,  none  of  whom  took  longer  than  8 minutes). 

Results , 

The  item  scores  of  the  25  sighted  adults,  50  sighted  girls,  and  50 

blind  adults  are  detailed  in  Tables  48,  49,  and  50  in  Appendix  1.  Summary 

statistics  are  shown  below  in  Tables  2,  3,  and  4.  The  scores  for  the 
10  blind  expert  braillists  were  almost  perfect,  only  two  of  them  failing 
to  obtain  full  marks,  and  each  of  the  two  obtaining  18  out  of  a possible 
20. 


Table  2.  25  sighted  adults. 


Mean 

S.D. 

Split-half  reliability  co-efficient 

11.32 

3.38 

0.803 

Table  3... 

50  sighted  girls. 

jMean 

S.D. 

Split-half  reliability  co-efficient 

jl2.T 

i 

3.86 

0.?68 

Table  4. 

50  blind 

adults . 

Mean 

S.D. 

Split-half  reliability  co-efficient 

; 

rr  .72 

i 

3.12 

0.607 

The  standard  deviations  of  each  of  the  three  groups  are  of  the 
.same  order,  of  magnitude . t-tests  for  uncorrelated  means  show  no  signi- 
ficant .differences  between  the  means  of  the  two  sighted  groups  (obtained 
. t = 14*32,  d.f.  = '73)'.  The' difference  between  the  means,  of;,. the  sighted 
(taking  the  lower  mean*,  viz.  that  of  the  25 ' sighted  adults , as  ; the  re- 
ference) and  the  50  blind  subjects'  is  significant,  at  the  1%  lpvel  (ob- 
tained t = 3.965,  d.f o = 73) » it  would  seem,  therefore,  that  the  blind 
' and  the  sighted  are  drawn  from  two  different  populations  in  terms  of 
tactual  discrimindti  ability.  'Whether  this  lean  be  -related  to  the 
suggestion  that.:' the  blind  group  contained  a- large  .number  of  people  who 
had  been  blind  for  over  one  year,  and  who  had' not  begun  to  learn  braille, 
is  not  clear.  Tne  suggestion  would  be  that  many  of- this  group  are  drawn 
from  the  low  tactual  and  intellectual  ability  range,  a higher  proportion 
of  the  more  able  subjects  being  debarred  from  entry  because  they  had 
already  made  a start  at-,  learning  braille* 

Some  indirect  idea  of  the  predictive  value  of  the  test  in  its 
present  experimental  form  may  be  gained  from  Studies  4 and  5.  Predictive 
validity  co-efficients'  for  the  three  timed  brailled  post-testes  admnistered 
to  the  50  sighted  girls  in  Study  4 ( from  which  the  group’  of,  50,  -referred 
to  in  this  study  were  randomly  drawn  were  . 0.3170,, , 0.34;®$),,  O.UHll 

The  first  two  are  significant  at  the'  5$,  and. the  third,, -at  the  1%  level-. 

For:  the  44  blind  subjects  who  completed  the  programme  in  Study  5, 
the  predictive  validity  co-efficients  for  :the  four  braille  post-tests 
were  0.6092  , 0.5179,  and  0.„5,342.  All  are  significant  at  the  1$  level. 

Discussion  0 

Although  the  primary  aim  of  the  project  as  a whole  was  to  develop 
a self-instructional  system  to  enable  blind  jjeople  to  teach  themselves 
braille,  an  objective  stemming  from  its  implementation  was  to  devise 
an  instrument  that  would  provide  information  about  pre-braille  tactual 
ability.  The  experimental  test  constructed  for  this  purpose  falls  short 
of  the  levels  of  reliability  that  would  be  required  if  it  were  proposed 
to  use  the  instrument  in  day  to  day  assessment  of  newly  blinded  subjects. 
However,  a detailed  item-analysis,  followed  by  a lengthening  of  the 
test,  could,  as  la  suggested  below,  lead  to  its  becoming  a useful  tool 
for  home-teachers  and  others  responsible  for  assessing,  guiding,  and 
teaching  the  newly-blinded. 


The  kind  of  validity  most  relevant  to  the  purposes  of  this  study 
is  criterion-related  or  predictive  validity;  that  is,  how  well  the  test 
predicted  performance  on  the  braille  post-tests.  An  indicator  of  the  face 
and  content  validity  is  to  be  obtained  from  the  performance  of  the  10 
expert  braillists.  Their  success  may  be  interpreted  as  showing  that 
what  the  test  measured  was  a skill  possessed  by  a relevant  criterion 
group.  Some  indication  of  the  test’s  construct  validity  (”What  trait 
does  the  test  measure?”  (Brown,  1970))  may  be  inferred  from  its  relatively 
low  correlations  with,  for  example,  intelligence  and  short-term  memory 
(see  correlation  matrix  for  blind  subjects  in  Study  5 on  page  6?) 
as  opposed  to  its  significant  correlations  with  braille. 

While  statistically  significant  validity  co-efficients  were  ob- 
tained for  the  test’s  predictive  value  in  relation  to  the  learning  of 
braille  and  while  they  are  of  about  the  size  stipulated  by  Hull  (1928) 
for  tests  of  practical  usefulness,  the  test  could  not  be  used  alone  for 
such  prediction  purposes.  In  its  present  form,  it  is  comparable  in 
efficiency  with  the  final  version  of  the  Nolan  and  Morris  Roughness 
Discrimination  Test  (ibid.),  the  predictive  validities  for  which 
ranged  from  0.53  to  0.57«  With  the  improvements  suggested  above,  possibly 
together  with  its  change  from  a ’power’  to  a 'speed*  test,  it  would 
seem  likely  to  make  a significant  contribution  to  the  value  of  a larger 
battery  of  tests. 
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Study  4.  Teaching  Methods  and  Organismic  Variables  in  the  Learning  of 
Braille:  An  Experimental  and  Correlational  Study; 

I,  Blindfolded  Sighted  Subjects. 

Studies  1,  2 and  3 rhad  3hown,(i)  that  experienced  teachers 
differed  in  their  opinions  about  the  relative  merits  of  standard  and 
expanded  braille  cells  and  about  starting  with  uncontracted.  Grade  1 
braille  or  an  attenuated  Grade  2,  (ii)  that  a programmed  system  of  self- 
instruction  could  be  handled  by  blind  subjects,  and  (iii)  that  a measure 
of  tactual  sensitivity  useful  for  experimental  purposes  cou^d  be 
obtained. 

Purpose 

This  study  was  concerned  with  evaluating  the  effectiveness  and 
efficiency  of  currently  used  methods  of  teaching  braille  to  those  who 
had  been  able  to  read  ink-print.  Information  on  the  relative 
importance  of  ’organismic’  variables  - that  is,  the  ’characteristic  ways 
in  which  the  particular  group  of  organisms  under  consideration  vary’ 
(Edwards,  1968)  - was  also  to  be  sought  on  the  grounds  that  differences 
in  personallity,  touch,  intelligence,  etc.,  might  be  associated  with 
ease  of  learning  braille.  The  experimental  part  of  the  study  was 
designed  to  test  the  null  hypotheses  that:- 

1.  there  would  be  no  statistically  significant  differences 
between  the  mean  braille  post-test  scores  of  those 
subjects  who  had  been  taught  on  uncontracted.  Grade  1 
braille  and  those  who  had  been  taught  Grade  1 plus  the 
Simple  Upper  Wordsigns; 

2.  there  would  be  no  statistically  significant  differences 
between  the  mean  braille  post-test  scores  of  those 
subjects  who  had  been  taught  by  a process  involving  the 
initial  use  of  an  expanded  braille  cell  (known  as 
'giant  dot')  and  those  who  had  used  standard  braille 
cells  throughout  the  whole  of  their  learning; 

....  3. 


there  would  be  no  statistically  significant  differences 
between  the  mean  braille  post-test  scores  of  those 
subjects  who  had  obtained  above-average  pre-test  scores 
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on  a test  of  tactual  discrimination  and  those  who  had 
obtained  below-a.verage  pre-test  scores; 

4.  there  would  he  no  statistically  significant  differences 
in  the  mean  times  required  to  complete  the  programme 
by  those  subjects  who  had  learned  uncontracted  Grade  1 
braille  end  those  who  had  learned  Grade  1 plus  the 
Simple  Upper  Words.igns; 

5..  there  would  be  no  statistically  significant  differences 
in  the  mean  times  required  to  complete  the  programme 
by  those  subjects  who  had  been  taught  by  a process 
involving  the  initial  use  of  an  expanded  braille  cell 
and  those  who  had  used  standard  braille  cells  through- 
out the  whole  of  their  learning; 

6.  there  would  be  no  statistically  significant  differences 
in  the  mean  times  required  to  complete  the  programme 
by  those  subjects  who  had  obtained  above-average 
pre-test  scores  on  a test  of  tactual  discrimination  and 
those  who  had  obtained  below-average  pre-test  scores; 

7.  there  would  be  nc  statistically  significant  differences 
in  attitudes  to  their  experience  of  learning  braille  by 
those  subjects  who  had  learned  uncontracted  Grade  1 
braille  and  these  who  had  learned  Grade  1 plus  the 
Simple  Upper  Wordsigns; 

8.  there  would  be  no  statistically  significant  differences 

in  attitudes  to  their  experience  of  learning  braille  by 
those  subjects  who  had  been  taught  by  a process  involving 
the  initial  use  of  an  expanded  braille  cell  and  those 
who  had  used  standard  braille  cells  throughout  the  whole 
of  their  learning;  • • 

9.  there  would  be  no  statistically  significant  differences 
in  attitudes  to  their  experience  of  learning  braille  by 
those  subjects  who  had  obtained  above-average  pre-test 
scores  on  a test  of  tactual  discrimination  and  those  who 
had  obtained  below-average  pre-test  scores; 
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10.  there  would  he  no  statistically  significant  differences 
in  attitudes  towards  braille  by  those  subjects  who  had 
learned  uncontracted  Grade  1 braille  and  those  who  had 
learned  Grade  1 plus  the  Simple  Upper  Wordsigns; 

11.  there  would  be  no  statistically  significant  differences 
in  attitudes  towards  braille  by  those  subjects  who  had 
been  taught  by  a process  involving  the  initial  use  of  an 
expanded  braille  cell  and  those  who  had  used  standard 
braille  cells  throughout  the  whole  of  their  learning; 

12.  there  would  be  no  statistically  significant  differences 
in  attitudes  towards  braille  by  those  subjects  who  had 
obtained  above-average  pre-test  scores  on  a test  of 
tactual  discrimination  and  those  who  had  obtained  below- 
average  pre-test  scores. 

The  correlational  part  of  the  study  was  aimed  at  uncovering 
something  of  the  interlocking  structure  of  organismic  and  personality 
variables  associated  with  success  in  learning  braille.  The  use  of 
correlational,  regression  and  factor  analysis  techniques  would,  it  was 
hoped,  help  to  throw  some  light  on  the  nature  of  this  structure.  Since 
there  was  no  body  of  evidence  from  earlier  studies  that  could  be  used  as 
a reference,  it  was  considered  that  this  approach  would  yield  evidence 
important  in  its  own  right  as  being  the  first  of  its  kind  and  as  an 
aggregate  of  observations  that  might  be  useful  for  others  as  a 
potential  source  of  hypotheses. 

Subjects 

As  with  man:/  psychological  and  educational  experiments  involving 
human  subjects,  the  principles  of  random  sampling  had  to  be  violated  in 
part  by  'availability’.  That  is,  the  group  taking  part  was  determined 
by  the  volunteers’  having  the  time  to  give  and  the  willingness  to  do 
so.  The  group  ’available’  at  the  time  of  the  experiment  consisted,  of 
6h  sighted  girls,  aged  13-15,  from  a local  grammer  school  which  has  a 
tradition  of  community  service  and  which,  on  the  basis  of  scholastic 
ability,  is  regarded  as  being  highly  selective.  As  a sample,  there- 
fore, of  the  population  of  sighted  adolescents  from  whom  the 
adventitiously  blind  are  likely  to  be  drawn,  they  are  probably  non- 
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representative'  in  terms  of  measured  intelligence,  scholastic 
achievement,  and  socio-economic  background.  Attempts  to  generalise  from 
results  obtained  from  such  a source  would  be  fraught  with  difficulties, 
except,  of  course,  where  such  results  night  be  similar  to  those  obtained 
from  a group  markedly  different  in  these  characteristics.  In  such  an 
event,  the  similarity  could  be  regarded  as  evidence  of  a common  effect 
traceable  to  the  specific  independent  variables  that  were  being 
controlled,  in  this  case  the  cell  size,  the  grade  of  braille,  and  the 
levels  of  tactual  sensitivity.  Details  of  the  scores  of  the  subjects 
on  dependent  and  independent  variables  are  given  in  Table  51  in  App.  1. 

Methods,  Procedure  and  Materials 

A 2 x 2 x 2 factorial  design  was  employed  in  the  experimental 
part  of  the  study,  the  three  factors  being  grade  of  braille,  cell  size 
and  tactual  sensitivity.  The  two  levels  of  factor  one  were  uncontracted 
Grade  1 braille  and  Grade  1 plus  the  Simple  Upper  Wordsigns  (hereafter 
labelled  as  Alpha  and  Beta  respectively).  The  levels  of  factor  two 
were  standard  size  braille  and  'giant  dot  or  cell'  braille  (although, 
to  save  space.  Appendix  3 contains  only  the  standard  or  small-cell 
braille,  a specimen  of  a page  containing  giant  cell  braille  is  shown 
in  Fig.  5»  the  bottom  line  of  which  is  in  standard  or  small-cell 
braille).  The  two  levels  of  factor  bbree  were  high  tactual  sensitivity 
and  low  tactual  sensitivity. 

A fortnight  before  the  teaching  was  due  to  bc^in,  the  tactile 
discrimination  test  discussed  in  Study  3 was  administered  to  the  volunteers 
on  an  individual  basis  by  the  investigator  and  by  colleagues  who  had  been 
instructed  in  its  use  (a  copy  of  the  test  is  included  in  Appendix  l). 
Subjects  wore  blindfolds  (black  cosmetic  sleeping  masks*  and  were 
instructed  to  feel  the  standard  pattern  with  whichever  finger  was 
preferred.  No  indication  was  given  as  to  the  correctness  of  tn*  rceponse 
and  no  time  limit  set,  the  test  being,  therefore,  a power  test  which 
was  completed  in  a period  extending  from  10  to'  25  minutes.  On  the  basis 
of  these  scores,  the  subjects  were  divided  at  the  median  into  high  and 
lew  scorers.  This  entailed  assigning  some  subjects  with  pre-test 
scores  of  13  to  the  high  tactual  sensitivity  group  and  some  to  the 
low.  As  will  bo  seen  from  Table  52  in  Appendix  1,  this  median  of  13 
corresponds  almost  perfectly  with  the  mean  of  the  distribution, 
viz.  12.9* 


h 


Assignment  to  the  Small  Call  Alpha,  Small  Cell  Beta,  Large  Cell 
Alpha  and  Large  Cell  Beta  treatments  from  each  of  these  two  groups  was 
then  made  on  a random  basis,  giving  the  pattern  show  in  Fig.  6. 


Figure  6.  Experimental  Design.  Sighted  Girls  (Blindfolded),  N=64# 
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^Owing  to  losses  during  the  course  of  the  experiment,  only  55  subjects 
were  available  for  the  final,  analysis. 


The  study  periods  were  arranged  after  normal  school  hours,  the 
subjects  coming  to  the  School  of  Education,  University  of  Birmingham, 
where  they  were  issued  tfith  cassette-loading  portable  tape-recorders, 
blindfolds,  headphones,  and  brailled  booklets.  The  blindfolds  were  put 
on  before  the  brailled  booklets  were  opened  and  collected  tj  the 
supervisors  at  the  end  of  each  session.  Progress  through  the  programme 
was  entirely  self-paced  but  a record  of  the  amount  of  time  spent  on 
each  lesson  was  kept  by  the  learners  on  a prepared  schedule.  Most 
learners  attended  on  consecutive  evenings  during  the  school  week. 

Some,  however,  could  only  give  three  evenings  per  week  owing  to 
other  extra-curricular  activities. 

During  the  course  of  the  learning  phase  of  the  experiment,  each 
subject  set  aside  one  evening  to  complete  the  IPAT  High  School  Personality 
Questionnaire,  Form  B,  1963  Edition,  and  was  also  given  a digits  test  of 
short-term  memory  capacity.  This  latter  test  was  pre-recorded  to  ensure 
uniformity  of  presentation  and  was  administered  on  an  individual 
basis.  The  test  consisted  of  18  items  -3x4  digit  spans,  3x5  digit 
spans,  and  so  on  up  to  3 x 9 digit  spans.  The  spans  or  strings  of 
digits  were  prepared  from  a table  of  random  numbers  and  the  order  of 
presentation  was  the  sene  for  all  subjects,  the  actual  items  being 
themselves  randomly  ordered.  No  indication  of  correctness  of  response 
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was  given.  A second  group  of  items,  nos.  19-27,  was  brought  into  use 
if  a subject  managed  to  repeat  correctly  one  of  the  three  9-digit 
spans.  This  second  group  consisted  of  3 x 10  digit  spans,  3 x 11 
digit  spans,  and  3 x 12  digit  spans.  The  basal  value  was  the  digit 
span  up  to,  and  including,  which  no  errors  had  been  made.  Each 
correct  item  above  this  span  was  credited  as  1/3  and  added  to.  the 
basal  value.  The  resulting  score  was  then  multiplied  by  3 to 
remove  the  fractions  and  this  value  entered  as  the  subject’s  score 
on  this  variable.  Scores  on  the  Ik  factors  of  the  H.S.P.Q.  and 
on  the  short-term  memory  test  are  detailed  in -Table  51  (raw  scores) 
and  in  Table  52  (means  and  standard  deviations),  in  Appendix  1. 

The  ten  lessons  comprising  the  programme  were  brailled  on 
to  manilla  paper  and  copies  reproduced  by  the  Themoform  55  Braille 
Duplicator  on  ’Flovic’  plastic  paper.  An  ink-print  transcript  and  a 
brailled  copy  (small  cell.  Grade  1 (Alpha)  treatment  only)  are 
contained  in  Appendix  3.  The  first  five  lessons  occupied  one  page 
of  braille  each.  The  last  five  lessons,  in  which  more  extensive 
practice  as  opposed  to  new  learning  was  given,  each  extended  onto  a 
second  page.  At  this  stage  the  learners  had  been  taught  enough  of 
the  braille  number  conventions  to  enable  them  to  identify  their  page 
and  line  references  by  tactual  means.  The  Beta  treatment  differed  in 
that  the  subjects  were  taught  the  wordsigns  as  they  learned  the 
alphabetical  signs.  Where  a reading-practice  sentence  contained  a 
wordsign  it  was  extended  in  an  attempt  to  ensure  that,  as  far  as 
possible,  the  same  absolute  numbers  of  braille  cells  were  touched 
during  the  learning  process  by  both  groups.  In  any  one  lesson, 
therefore,  the  two  groups  would  have  approximately  the  same  potential, 
amount  of  tactual  stimulation.  In  actual  practice,  no  two  subjects 
would  probably  cover  the  same  number  of  braille  cells  in  any  one 
lesson,  since  they  were  allowed  to  go  over  the  work,  line,  or  section 
as  many  times  as  they  wished. 

In  the  large  cell  treatments,  exactly  the  same  semantic  and 
syntactic  content  was  to  be  used  and  the  size  of  the  pages  was 
increased  so  that  the  same  tape-recorded  instructions  could  be  used 
as  in  the  small  cell  treatments.  This  requirement  entailed  pasting 
additional  pieces  of  plastic  paper  to  the  sides  and  bottoms  of  the 
pages,  giving  a booklet  less  aesthetically  pleasing  and  less  compact 
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and  easy  to  handle.  In  the  large  cell  versions,  the  introduction  of 
the  small  cell  was  made  in  the  seventh  and  last  sentence  of  lesson  U. 
Lessons  8,9  and  10,  all  of  which  were  reading  practice  lessons  with 
no  new  braille  signs,  were  all  in  small  cell  braille.  This  timing  of 
the  move  to  small  cell  was  made  on  the  basis  of  the  investigator’s 
own  judgment  as  to  suitability.  This  timing  and  length  of  transition 
can  clearly  be  regarded  as  a variable  in  itself  and  one  that  must  be 
borne  in  mind  in  interpreting  the  results  of  this  experiment.  No 
coherent  guiding  theory  can  be  adduced  by  the  investigator  in  defence 
of  the  procedure  adopted  in  this  case.  In  essence,  the  decision 
was  made  because  it  was  thought  the  subject  would  have  ’settled  in’  to 
the  learning  programme  by  this  stage  and  there  was  still  enough  time 
for  a complete  transition  to  be  effected  before  the  end  of  the  ten 
lessons. 


On  the  day  following  completion  of  the  lessons , each 
subject  was  given  three  braille  tests,  all  in  small  cell  braille. 

Braille  and  ink-print  copies  of  the  tests  are  contained  in  Appendix  1. 
Braille  post-test  I consisted  of  the  26  alphabetical  signs  taught  in 
the  programme.  They  were  arranged  in  random  order  and  well  spaced  from 
each  other,  each  being  repeated  a number  of  times,  12  to  a line,  12 
lines  in  all,  giving  a total  of  l41+  signs.  This  was  a pure  recognition 
test,  subjects,  blindfolded,  being  asked  to  identify  by  touch  as  many 
of  the  signs  as  possible  within  a specified  time  limit  of  ten  minutes. 

Help  was  given  if  the  subject  lost  her  place  in  the  line.  After  a short 
rest  period,  braille  post-test  II  was  administered.  This  consisted  of 
l4  groups  of  four  braille  cells,  spaced  as  in  a word  but  not  representing 
actual  words  or  syllables.  Identification  of  each  cell  was  called  for 
as  in  post-test  I,  but  interference  from  adjacent  cells  was  possible  in 
test  II.  This  was  also  a timed  test,  the  subjects  being  asked  to  try 
to  identify  as  many  cells  as  possible  in  a period  of  5 minutes.  In 
neither  of  these  tests  was  any  indication  given  as  to  correctness  of 
response.  Braille  post-test  III  consisted  of  a passage  of  continuous 
prOse  which  the  subject  was  asked  to  read  aloud.  For  the  Alpha  treatment 
subjects,  the  passage  was  in  uncontracted  braille.  For  the  Beta  treatment 
subjects,  the  Simple  Upper  Wordsigns  were  used  according  to  the  rules 
and  conventions  of  Standard  English  Braille  (in  the  ink-print  copy  in 
Appendix  1 these  signs  have  been  indicated  by  being  printed  in  block 
capitals) . The  score  for  this  test  was  the  number  of  words  read. 
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Subjects  were  also  asked  after  finishing  the  lessons  to  complete 
a semantic  differential  test  designed  to  obtain  data  about  their 
attitudes  towards  both  their  experience  of  learning  braille  and  braille 
itself.  Although  for  the  purposes  of  the  experiment  interest  was 
centered  upon  the  subject's  evaluation  of  and  attitudes  towards  these 
two  factors,  nine  scales  were  in  fact  provided,  three  loading  highly 
on  evaluation,  three  on  potency,  and  three  on  activity,  all  chosen  from 
the  list  given  in  Osgood  et  al.  (1957).  A seven-point  scale  was  used, 
allowing  a subject  to  score  a maximum  of  21  on  any  one  factor  or 
scale  if  the  top  end  of  the  scale  was  chosen  for  each  of  the  three 
measures  and  a minimum  of  3 if  the  bottom  end  was  chosen  on  each 
occasion.  A score  of  12  would,  therefore,  indicate  a neutral  attitude 
towards  the  factor  under  consideration.  In  using  an  instrument 
involving  the  principles  of  the  semantic  differential,  the  hope  was 
that  it  would  be  possible  to  reduce  the  tendency  on  the  part  of 
subjects  to  give  'expected'  or  'desired'  responses.  This  test  was 
completed  by  the  subjects  individually  (a  copy  is  contained  in 
Appendix  l) . 

Results 

1.  Braille  Tests 

Owing  to  illness  or  other  causes  which  prevented  them  from 
completing  all  the  lessens  within  the  period  available  or  which  made 
it  impossible  to  attend  at  suitable  times  for  post-testing,  some 
subjects  were  lost,  and  the  number  finally  available  for  inclusion  in  the 
statistical  analysis  was  55*  This  left  seven  subjects  in  each  of  the 
eight  cells,  except  for  the  cell  designated  Low  Tactual  Sensitivity, 

Large  Cell,  Beta  treatment.  Only  six  subjects  remained  in  this  cell 
and  for  analysis  of  variance  purposes  an  estimated  score,  based  on 
the  mean  of  the  cell,  was  entered  on  each  of  the  dependent  variables, 
including  the  semantic  differential,  to  make  it  possible  to  retain 
seven  sets  of  scores  in  each  of  the  eight  cells.  In  calculating  the 
mean  squares  for  the  denominators  of  the  analysis  of  variance,  one 
degree  of  freedom  was  subtracted  to  take  account  of  the  estimation. 

Table  5 shows  the  cell  means  and  standard  deviations  for  braille 
post-test  I.  The  analysis  pf  variance  for  the  data  is  detailed  in 
Table  6.  Despite  the  apparently  large  and  generally  directionally 
consistent  differences  among  the  cell  means,  the  only  statistically 
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significant  difference  was  that  between  the  high  and  low  Tactual 
Sensitivity  groups.  On  this  basis,  null  hypotheses  1 and  2 could 
not  be  rejected.  That  is,  the  differences  between  the  Alpha  and 
Beta  treatments  and  the  cell  size  treatments  could  have  arisen  by 
chance.  There  are  no  significant  interaction  effects.  The 
significant  difference  (at  the  5%  level)  between  the  high  and  low 
Tactual  Sensitivity  groups  is  very  largely  contributed  by  the 
superiority  of  the  two  Large  Cell  groups,  but  the  trend  is  marked 
overall,  with  the  lowest  mean  of  the  high  sensitivity  groups  being 
higher  than  the  highest  of  low  sensitivity  groups. 


Table  5.  Braille  Post-test  I.  Cell  Means  and  Standard  Deviations 
(Study  No.  4.) 
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Table  6.  Braille  Post-test  I : Analysis  of  Variance  (Study  No.  4.) 
-N  = 56 
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The  rejection  of  null  hypothesis  3 leads  to  acceptance  of  the 
alternative  hypothesis,  viz.  that  the  mean  of  the  high  Tactual 
Sensitivity  group  is  significantly  different  from  the  mean  of  the  low 
Tactual  Sensitivity  group. 


The  results  for  braille  post-test  II  are  shown  in  Tables  7 
(means  and  standard  deviations)  and  8 (Analysis  of  variance)  below. 

No  statistically  significant  differences  were  indicated  among  the 
means  for  the  Alpha/Beta  and  Cell  Size  treatments  and  therefore  null 
hypotheses  1 and  2 could  not  be  rejected.  As  with  the  first  post- 
test, however,  the  difference  between  the  means  of  the  high  and  low 
Tactual  Sensitivity  groups  was  statistically  significantly  different 
(5%  level),  leading  to  the  rejection  of  null  hypothesis  3 of  no 
difference  and  acceptance  of  the  alternative  hypothesis.  There  were 
no  significant  interaction  effects,  but  most  of  the  difference  was 
contributed  by  the  Large  Cell,  high  Tactual  Sensitivity  groups,-  and  as 
Table  7 shows,  there  was  a negligible  difference  between  the  means  of 
the  Small  Cell,  Beta  groups.  - - 


Table  7.  Braille  Post-test  II  : Cell  Means  and  Standard  -Deviations 
(Study  No.  U.) 
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Table  8.  Braille  Post-test  II  : Analysis  of  Variance  (Study  No.  4.) 
N = 56. 


Source  of  Variation 

SS 

i df 

•MS 

F 

P 

A.  Alpha/Beta 

56.0 

3 1 

56.0 

B.  Cell  Size 

U1.1U3 

| 1 

in  .143 

C.  Tactual  Sensitivity  j 

| 553.1^3 

j 1 

553.143 

-4.74 

<,05 

A x B 

23,145  ; 

j 1 

23.145 

Ax  C 

224.0  | 

1 1 

224.0 

| 1.92  . 

j 

B x C 

56.0  j 

! 1 

56.0 

A x B x C 

0.0  j 

1 

0.0 

1 

j 

1 

1 -1*  Error:  Within  treatments 
1 | 

5,483.429  | 

47 

116.669 

} 

! 

Total 

6,436.857  j 

55  ! 

1 

| 

1 df  lost  for  estimating  one  score  (represented  as  mean  for  cell)  in 


cell^for  Low  Tactual  Sensitivity,  Large  Cell,  Beta  Treatment . . 

The  results  for  braille  post-test  III  are  shown  in  Table  9 (means 
and  standard  deviations)  and  Table  10  (analysis  of  variance).  No 
statistically  significant  differences  were  indicated  among  the  means  for 
the  Alpha /Bet a nor  for  the  Cell  Size  treatments.  As  with  the  first 
two  post-tests,  significant  differences  (1%  level)  were  found  in  relation 
to  the  levels  of  Tactual  Sensitivity,  the  high  group  obtaining  the  higher 
means.  There  were  no  significant  interactions,  and  it  may  be  inferred 
that  the  operation  of  what  is  an  ofganismic  variable,  viz.  tactual 
sensitivity,  is  to  make  the  process  of  braille  reading  easier  or  more 
difficult.  The  absence  of  a significant  difference  between  the  Alpha 
and  Beta  levels  is  worthy  of  some  attention  since  of  the  three  braille 
post-tests,  test  III  was  the  one  where  some  might  have  argued  that  a 
different  hypothesis,  involving  superiority  for  the  Beta  groups,  could 
have  been  postulated  in  advance.  According  to  this,  argument,  the  Beta 
version  of  the  test  contained  wordsigns  which  should  have  entailed  a 
shorter  'coverage'  time  than  their  unccntracted  counterparts  in  the 
Alpha  version.  This,  in  turn,  should  have  allowed  the  Beta  readers  to 
obtain  higher  scores  (in  terms  of  the  number  of  words  read).  As  may  be 
seen  from  the  results,  the  apparent  superiority  of  the  Beta  groups  (with 
the  exception  of  the  Small  Cell,  high  Beta  group  which  obtained  a lower 
mean  than  the  corresponding  low  Alpha  group)  was  not  shown  to  be 
statistically  significant. 
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Table  9.  Braille  Post-test  III  Cell  Means  and  Standard  Deviations 
(Study  No.  4. ) 


! 

[ 

Grade  1 Braille 
i (Alpha)- 

Grade  1 + Simple 
Upper  Wcrdsigns  (Beta) 

1 

| | 

: 

i Low  Tactile  j 
! Discrimination! 

1 High  Tactile 
j Discrimination 

Low  Tactile 
Discrimination; 

; 

' High  Tactile  j 

j Discrimination  1 

\ Small  Cell  j 

j Braille  1 

i 

I M=4l„57l  ! 

SD=l8 . 35 

i 

! M=73.357  ! 

SD=21 . 08  ! 

_ . i 

M=6l.571 

SD=23.77 

M=71.571  i 

SD=27.74  i 

j Large  Cell  ! 
j Braille 

! M=54.57l  ! 

SD-30.54  j 

1 

M=8l.l43  1 

SD=34.2S  ! 

M=69.286 

SD=26.o4 

1 M=9 0.429  1 

SD=27.74  | 

N = 56,  n = 7 


Table  10.  Braille  Post-test  III  : Analysis  of  Variance  (Study  No. 4.) 
N = 56 


Source  of  Variation 

SS 

1 df 

MS  F \ P 

! } 

1 A.  Alpha/Beta 

1,522.5714 

1 

1 1,522.5714  j 1.80  | 

j B.  Cell  Size 

1,921.1429 

1 

1 1,921.1429  \ 2.28  j 

| C.  Tactual  Sensitivity 

7,087.5000 

1 

j 7,087.5000  j 8.39  | <.01 

| A x B 

34.5714 

1 

34.5714  | 

1 A x C 

672.0714 

1 

j 672.0714  : 

B x C 

25.7857 

1 

j 25,7857  j 

■ Ax  B x C 

248.6429 

1 

j 248.6429  | 

1 • Error : Wi thin  treatments 

39,695.7143 

47 

| 844.4897  j 

i 

Total 

j 51,208. 

55  j ■!  -■  j 

-*-•  1 df  lost  for  estimating  one  score  (represented  as  mean  for  cell)  in 


cell  for  Low  Tactual  Sensitivity,  Large  Cell,  Beta  Treatment. 

Programme  Completion  Times 

The  programme  completion  times  and  analysis  are  shown  in  Table  11 
(means  and  standard  deviations)  and  Table  12  (analysis  of  variance).  No 
statistically  significant  differences  wore  indicated  among  the  means 
for  the  Alpha/Beta  nor  for  the  Cell  Size  treatments,  and  null  hypotheses 
4 and  5 could  not  be  rejected.  On  the  basis  of  an  obtained  F significant 
at  the  Vfo  level,  null  hypothesis  6,  viz.  that  there  would  be  no 
differences  in  mean  completion  times  between  the  high  and  low  Tactual 
Sensitivity  groups,  was  rejected.  As  shown  in  Table  11  the  mean 
completion  times  of  the  high  Tactual  Sensitivity  groups  were  shorter 
than  the  means  of  the  corresponding  low  Tactual  Sensitivity  groups. 
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Another  way  of  looking  at  time  factor  is  in  terms  of  the  ratio  of 
time  spent  on  the- programme  to  scores  obtained  on  the  post-tests. 
Table  13  shows  the  ratios  for  all  three  tests  and  brings  out  what 
might -be  termed- the  greater  efficiency  of  the  high  Tactual 
Sensitivity  groups . Their  higher  scores  and  shorter  learning  times 
give  rise  to  a lower  index. 


Table  11.  Programme  Completion  Times  : Cell  Means  and  Standard 
Deviations  (Study  No.  4.) 


r 

Grade  1 Braille 
(Alpha) 

Grade  1 + Simple 
i Upper  Wordsigns  (Beta)  j 

: " ....  i 

Low  Tactile 
Discrimination 

| High  Tactile  1 
i Discrimination  | 

; Low  Tactile  \ High  Tactile 
[ Discrimination  j Discrimination  j 

i | 

Small  Cell 
Braille 

M=403.43  mins! 
SD=105 . 77  mins! 

| M=389.57  mins  | 
j SD=  £2.32  mins  ; 

1 M=527.0  mins  | M=382. 57  mins  ; 

j SD=126.2  mins  |SD=  80.73  mins  1 

Large  Cell 
Braille 

M=554.43  mins: 
SD=113 . 31  mins; 

1 M=407.43  mins  ; 
SD=  88.59  mins  j 

M=534.86  mins  i M=382.71  mins  1 

SD=  74.59  mins  ISD=112.66  mins  1 

1 

N = 5 6,  n = T 


Table  12.  Programme  Completion  Times  : Analysis  of  Variance.  N = 56 


Source  of  Variation 

ss  j 

df 

MS 

F 

P 

A.  Alpha/Beta 

4,572.0711*  J 

1 

4,572 

B.  Cell  Size 

27,368.6428  j 

1 

27,368 

2.40 

NS 

C.  Tactual  Sensitivity 

183,085.7856  j 

1 

183,085 

L6.O8 

<.01 

A x B 

22,640.6428  j 

1 

22,640 

1.99 

NS 

A x C 

| 16,116.0714  ! 

1 

l6,ll6 

1.42 

NS 

B x C 

| 17,360.6428  1 

1 

17,360 

1-52-i 

NS 

A x B x C 

13,765.7859  i 

1 

! 13,765.7859 

1.21 

NS  j 

-‘-•Error: Within  Treatments  j 

535,144.8573  ; 

47  : 

1 11,386.0607 

\ 

Total  1 

1 1 

820,054.5  1 55  ; 

1 

1 

1 

i»l  df  lost  for  estimating  one  score  (represented  as  mean  for  cell)  in 
cell  for  Low  Tactual  Sensitivity,  Large  Cell,  Beta  Treatment. 


- 63  - 


Table  13.  Time/Score  Ratios  (Study  No.  4.)*  N = 56,  n = 7 


— 

Grade  1 Braille 
( Alpha) 

Grade  1 + Simple 
Upper  Words igns  (Beta) 

Low  Tactile 
Discrimin- 
ation 

High  Tactile 
Discrimin- 
ation 

Low  Tactile 
Discrimin- 
ation 

High  Tactile 
Discrimin- 
ation 

Small 

Cell. 

Braille 

Post- 
Test  I 

4.4 

3.7 

! 5.4 

3.4 

Post- 
Test  II 

10.3 

8.2 

12.1 

8.7 

Post- 
Test  III 

9.7 

5.3 

8.6 

5.3 

Large 

Cell 

Post- 
Test  I . 

5.6 

3.4 

5.8  : 

3.1 

Post- 
Test  II 

1.4.8  , , 

8.2 

11.9 

7.8  ' 

Braille 

Post- 
Test  III 

10.2 

5.0 

7.7 

4.2 

* Ratio  is  .1'X/I.Y,  where  X = Subject’s  Programme  Completion  Time  and  Y = 


Subject’s  Braille  Post-test  Score. 

Attitudes 

Table  l4  (cell "means  and  standard 'deviations)  and  Table  15 
(analysis  of  variances)  summarize  the  data  obtained  from  the  semantic 
differential  test  on  the  subjects’  attitudes  towards,  and  evaluation 
of,  their  experience  of  learning  braille.  The  tables  are  compiled  on 
a basis  of  cell  sizes  of  n = 6,  owing  to  some  subjects  being  unable 
to  complete  this  particular  test.  (End  of  term  projects,  sports 
meetings,  music  lessons,  etc.,  were  the  difficulties  that  made  it 
impossible  for  some  subjects  to  come  to  the  University  at  suitable 
testing  times . ) In  each  of  the  four  cells  where  all  seven  subjects 
completed  tests,  one  set  of  scores  was  discarded  by  drawing  its  number 
at  random  from  the  list.  For  the  Low  Tactual  Sensitivity,  Large  Cell, 
Beta  treatment,  only  five  of  the  six  subjects  were  able  to  complete 
the  test  and  a set  of  scores  was  obtained  by  estimation  from  the  cell 
mean.  In  calculating  the  mean  square  for  the  denominator  of  the 
analysis  of  variance,  one  degree  of  freedom  was  subtracted  to  take 
account  of  the  estimation. 
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Table  14.  Attitudes  to  Experience  of  Learning  Braille  : Cell  Means  and 
Standard  Deviations  (Study  No.  4.) 


Grade  1 Braille 
(Alpha) 

Grade  1 + Simple 
Upper  Wordsigns  (Beta,) 

Low  Tactile 
Discrimination 

High  Tactile 
Discrimination 

Low  Tactile 
Di s criminati on 

High  Tactile 
Discrimination 

Small  Cell 
Braille 

M=l4.0 
SD=  2.83 

M=l6.0 
SD=  2.16 

M=11.833 
SD=  3.53 

M=13 . 167 
SD=  2.19 

Large  Cell 
Braille 

M=13.667 
SD=  1.70 

M=15.833 
SD=  1.46 

M=12.333 
SD=  2.05 

M=13.833 
SD=  3.02 

N = 48,  n = 6 


Table  15.  Attitudes  to  Experience  of  Learning  Braille  : Analysis  of 
Variance  (Study  No.  4.)  N = 48 


Source  of  Variation 

SS 

df 

MS 

F 

■ P 

A. . Alpha/Beta 

52.083 

1 

52.083 

7.00 

<.025).  01 

B.  Cell  Size 

0.333 

1 

0.333 

C.  Tactual  Sensitivity 

36.749 

1 

36.749 

4.94 

<.05 

Interactions 

3.499 

4 

0.875 

Error: Within  Treatments 

290.000 

39 

7.436 

Total 

382.664 

47 

1#1  df  lost  for  estimating  one  score  (represented  as  mean  for  cell)  in 


cell  for  Low  Tactual  Sensitivity,  Large  Cell,  Beta  Treatment. 

Of  the  three  null  hypotheses  of  no  differences  in  attitude  towards 
experience  of  learning  braille,  viz  nos.  7,  8 and  9»  No.  8,  which 
concerned  the  Cell  Size  treatments,  could  not  be  rejected.  No.  7 (Alpha 
/Beta  grades  of  braille)  and  No.  9 (levels  of  tactual  sensitivity)  were 
rejected,  the  obtained  F for  No.  7 being  significant  at'  the  2; 5%  level 
and  for  No.  9 at  the  5%  level.  The  interactions  were  insignificant. 

As  Table  l4  shows,  the  mean  scores  for  each  of  the  four  Alpha  groups 
were  higher  than  the  means  for  the  corresponding  Beta  groups.  That  is, 
the  subjects  who  had  had  the  unccntracted  braille  programmes 
evaluated  their  experience  of  learning  braille  more  highly  than  those 
who  had  studied  the  Grade  1 plus  Simple  Upper  Wordsigns  versions. 
Furthermore,  those  who  were  designated  as  high  in  tactual  sensitivity 
on  the  basis  of  their  pre-braille  touch  tests  evaluated  their 
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experience  of  learning  braille  more  highly  than  those  who  were 
designated  as  low  in  tactual  sensitivity.  Again  the  mean  of  each  of 
the  four  high  groups  was  higher  than  the  mean  of  its  corresponding  low 
group. 

Since  the  scales  on  potency  and  activity  were  not  included 
for  experimental  and  hypothesis-testing  purposes,  but  rather  as 
distractors  for  the  evaluative  scales,  details  of  their  analysis 
are 'riot'  included  "lie  re.''  However,  in  the  two- analyses  of  variance 
no  significant  differences  were  indicated  for  any  of  the  treatments. 


Table  l6  (cell  means  and  standard  deviations)  and  Table  17 
(analysis  of  variance)  show  the  results  of  the  tests  of  attitudes 
towards  braille  itself.  On  the  basis  of  these  results,  none  of  the 
null  hypotheses  of  no  differences,  viz.  hypotheses  10,  11  and  12, 
could  be  rejected  and  it  was  inferred  that  the  experiment  had  not 
been  able  to  demonstrate  that  there  were  any  significant  differences 
in  attitude  towards  braille  attributable  to  the  methods  of  teaching 
or  to  the  differences  in  tactual  sensitivity  among  the  subjects. 


Table  16.  Attitudes  to  Braille,  : Cell  Means  and  Standard  Deviations 
(Study  No.  4.) 


1 — — 

Grade  1 Braille 
(Alpha) 

Grade  1 + Simple 
Upper  Words igns  (Beta) 

Low  Tactile 
Discrimination 

High  Tactile 
Discrimination 

Low  Tactile 
Discrimination 

High  Tactile 
Discrimination 

Small  Cell 
Braille 

m=i4.66t 

SD=  3.30 

M=l6.0 
SD=  2.94 

M=l6.333 
SD=  3.14 

M=12.833 
SD=  2.11 

Large  Cell 
Brai lie 

M=12.833 
SD=  2.03 

m=i4 . 667 
SD=  4.31 

M-13.0 
SD=  1.15 

M=12.833 
SD=  3.50 

N = 48,  n = 6 


[ 

t 

t 

t 

[ 

t 

L 

L 

r 

c 

L 

7 
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Table  17.  Attitudes  to  Braille  : Analysis  of  Variance  (Study  No.  4.) 
N = 48 


Source  of  Variation 

SS 

df 

MS 

F 

P 

A.  Alpha/Beta 

7.521 

1 

7.521 

B.  Celll  Size 

31.687 

1 

31.687 

2.91 

NS 

C.  Tactual  Sensitivity 

0.187 

1 

0.187 

A x B 

0.021 

1 

0.021 

A x C 

35.021 

1 

35.021 

3.22 

NS 

B x C 

11.021 

1 

11.021 

1.01 

NS 

A x B x C 

6.021 

1 

6.021 

-*-•  Error: Within  Treatments 

424.500 

39 

10.885 

Total 

515.979 

47 

1 df  lost  for  estimating  one  score  (represented  as  mean  for  cell)  in 


cell  for  Low  Textual  Sensitivity,  Large  Cell,  Beta  Treatment. 

2.  Organismic  Correlates  of  Braille  Reading  Ability 

The  correlation  matrix  for  the  braille  performance  and  the 
organismic  variables  is  shown  in  Table  18.  Among  the  three  braille 
variables,  the  inter-correlations  are  all  significant  well  beyond  the 
1%  level.  Programme  completion  time  is  inversely  related  to 
performance  on  the  braille  post-tests  (at  the  5$  level,  for  tests  I 
and  II,  and  at  the  1%  level  for  test  III),  indicating  that,  in  general, 
those  who  spent  more  time  on  the  learning  obtained  lower  scores  on  the 
timed  post-tests.  Significant  positive  correlations  are  shown  between 
the  braille  tests  and  the  primary  personality  factors  A ( affect othymi a) 
and  F (surgency),  and  also  tactual  discrimination  or  sensitivity. 
Negative  correlations  are  shown  between  braille  post-tests  I and  III 
and  personality  factor  Q2  ( self-sufficiency) ; the  negative  correlation 
co-efficient  for  braille,  post-test  II  and  factor  Q2  just  falls  short 
of  significance  at  the  5%  level.  In  terms  of  Cattell’s  second- 
stratum  factors,  exvia  or  extraversion  loads  highly  on  both  A and  F, 
and  also  loads  on  Q2-. 

The  results  of  Principal  Components  and  Varimax  factor  analyses 
are  given  in  Tables  19  and  20.  For  the  immediate  purposes  of  the 
study,  the  factors  that  are  of  interest  are  those  with  significant 
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loadings  (i.e.  y 0.300)  on  the  braille  tests.  Factors  I and  III  in 
the  Principal  Components  analysis  satisfy  the  criterion.  Factor  I 
accounts  for  some  23$  of  the  variance  and  shows  a clustering  of  the 
braille  tests,  together  with  significant  loadings  on  personality  factors 
A,  F,  H,  J-,  0-,  Q2-,  Q3-.  Q)+,  and  the  pre-braille  tactile  discrimination 
test.  Of  these.  A,  F,  H,  J-,  Q2-,  and  Q3-  are  all  important  in  Cattell's 
second-stratum  factor  of  extraversion  as  identified  among  adolescent 
girls.  Factors  I and  II  would  seem,  in  fact,  to  be  the  Cattellian 
exvia  and  anxiety  respectively.  Factor  III  also  loads  significantly 
on  the  braille  tests,  with  significant  loadings  on  F-,  H-,  and  short- 
term memory  (also  negatively).  It  would  seem  that  in  so  far  as  F 
(desurgency-surgency)  loads  extraversion  positively  it  facilitates 
performance  on  the  braille  tests;  but  in  so  far  as  it  loads  anxiety 
positively  it  inhibits  performance.  The  contribution  to  extraversion 
of  factor  H is  positive  and  therefore  high  H,  on  Principal  Components 
analysis  Factor  I,  facilitates  braille  performance  as  measured  by 
these  tests-  factor  H’s  weighting  on  the  Cattell  anxiety  factor  is 
negative,  i.e.  high  H lowers  the  total  anxiety  score,  but  on  Factor  III 
here  it  would  seem  that  high  H scores  are  inversely  related  to  braille 
test  performance.  The  importance  of  this  particular  Factor  is,  therefore, 
difficult  to  interpret. 

The  difficulty  associated  with  Factor  III  would  seem  to  be 
resolved,  or  at  least  has  been  made  to  disappear,  by  the  Varimax  solu- 
tion. Here  only  Factor  III  has  significant  loadings  on  braille 
and  the  patterning  of  the  original  correlation  matrix  re-appears. 
Clustering  with  the  braille  tests,  all  of  which  now  have  loadings  in 
excess  of  0.86,  are  personality  factors  A,  F,  and  Q2-,  together  with 
the  pre-braille  tactile  discrimination  test.  The  braille /extraversion/ 
tactual  sensitivity  entity  of  the  matrix  and  Principal  Components 
Factor  I is  confirmed. 
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Table  2 


Braillj 

Braill 

Braill^ 

Program 


Primary 

Persons 

Factory 

(H.  S. 

Tactile 

Short-t 

Percent 
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Multiple  correlation  and  regression  analysis  was  carried  out, 
using  (a)  all  the  l4  personality  factors,  (b)  the  personality 
factors' plus  tactile-  discrimination,  and  (c)  the  personality 
factors,  tactile  discrimination,  and  short-term  memo ry.  Only  on 
post-test"  III  (the  reading  of  the  passage  of  continuous  prose)  were 
the  obtained  multiple  R’s  significant.  For  this  test,  the 
personality  factors  alone  yielded  a multiple  R of  0.5998  and,  with 
l4  and  degrees  of  freedom,  gave  an  F-ratio  of  1.7656  which  was 
not  quite  significant  at  the  5$  level.  Table  21  gives  the  two  sets 
of  beta  weights  and  multiple  RTs  for  post-test  III  in  relation  to 
(b)  and  (c)  above,  both  multiple  R’s  being  significant  at  the  5 % 
level.  If  a correction  in  R for  bias  is  made,  then  both  these 
values  would  be  reduced,  thus  increasing  the  already  substantial 
amount  of  variance  not  accounted  for  by  the  tests.  For  prediction 
purposes,  therefore,  the  obtained  multiple  correlations  would  seem 
to  be  not  significantly  more  useful  than,  for  example,  the 
correlation  co-efficient  for  the  criteria  and  the  tactile  discrimin- 
ation test  on  its  own.  The  multiple  correlation  between  braille 
post-test  III  and  the  two  independent  variables,  tactile  sensitivity 
and  affectothymia  ( factor  A),  .is  0.5505.  An  F test  of  the  significance 
of  the  difference'  between  this  multiple  correlation  and  that  involving 
all  the  l6  independent  variables  gives,  a non-significant  F ratio  of 
0.5811. 

Some  approximate  idea  of  the  relative  importance  of  the 
independent  variables  may  be  ..obtained  by  multiplying  the  beta  weights 
in  column  1 of  Table  21  by  their  correlation  co-efficients.  Of  the 
total  amount  of  variance  accounted  for,  viz.  b2%Sl  some  35%  is 
contributed  by  touch  and  the  two  personality  factors  A and  F, 
affectothymia  and-  s urgency,  respectively. 
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Table  21.  Regression  Co-efficients  and  Multiple  Correlations  for  Braille 
Post-test  III  (Study  No.  4.) 


Independent  Variables 

Beta  Weights  and 
Standard  Deviations 

Beta  Weights  and 
Standard  Deviations 

A.  Si z ct hymi a/Af fe ct  othyni a 

0.4060  1.6593 

0.4l48  1.6635 

B.  Crystallised  Intelligence 

0.0209  1.0939 

0.0199  1.0940 

C.  Ego  Strength 

-0.0263  1.2267 

-O.OI87  1.2309 

D.  Excitability 

-0.1056  1.3932 

-0.0857  1.4191 

E,  Dominance 

-0.1824  1.1941 

-O.1765  1.1967 

F.  Surgency 

0.1411  1.7099 

0.1358  1.7114 

G.  Superego  Strength 

0.0707  1.4771 

0.0328  1.5637 

H.  Threctia/Parmia 

-0.3000  1.4962 

-0„2882  1.5048 

I.  Harria/Prensia 

-0.0888  1.3635 

-0.0887  1.3635 

J.  Zeppia/Coasthenia 

0.0603  1.2833 

0.0618  1.2834 

0,  Guilt  Proneness 

0.0089  1.4270 

-0.0392  1.5678 

Q-*  Self-sufficiency 

-0.1525  1.2867 

-0.1461  1.2896 

Self-sentiment 

-0.1978  1.6435 

-0.1746  1.6731 

Ergic  Tension 

0.0613  1.6018 

0.0707  I.6068 

Tactile  Discrimination 

0.2835  1.1508 

0.2899  1.1540 

Short-term  Memory  (digits) 

- 

-0.0888  1.1995 

F-ratio 

2.0794 

1.9473 

Degrees  of  Freedom 

15,43 

16.42 

Multiple  Correlation 

0.6484 

O.6526 

Percentage  of  Variance 

42.04# 

42.59# 
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3.  Profiles  of  Low  and  High  Scorers 

If  the  results  axe  analysed  from  the  point  of  view  of  the 
organismic  variables  characteristic  of  the  high  scorers  and  low  scorers 
the  pattern  of  the  correlation  matrix  and  factor  analysis  can  be  shown 
in  somewhat  clearer  detail.  For  this  purpose,  the  braille  post-test 
scores  were  converted  into  z scores,  using  the  mean  of  cell  as  the 
basis  for  computing  each  subject’s  score.  For  each  subject,  a 
composite  braille  performance  score  was  then  derived  by  summing  her 
three  z scores.  From  each  of  the  eight  cells,  the  top  two  and  bottom 
two  subjects  as  identified  by  the  composite  score  were  selected.  Two 
groups,  one  comprising  16  high  braille  scorers  and  the  other  l6  low 
braille  scorers,  were  thus  obtained  and  their  means  and  standard 
deviations  on  each  of  the  independent  variables  were  then  calculated. 
Table  22  shows  these  statistics  and  the  t ratios  that  were  obtained 
to  test  the  significance  of  the  differences  between  the  means  (the 
variances  being  pooled).  Fig.  j is  a graphical  representation  of  the 
comparisons.  The  distinguishing  characteristics  of  the  high  scorers 
are  superior  performance  on  the  pre-braille  tactile  discrimination 
test,  higher  scores  on  affectothymia  (Factor  A)  and  Surgency  (Factor  F) 
and  lower  scores  on  self-sufficiency  (Q2). 

Discussion 

The  findings  of  no  significant  differences  between  the  two 
grades  of  braille  and  between  the  two  sizes  of  braille  cell  would  seem 
to  leave  unresolved  the  divergences  of  opinion  and  practice  among 
teachers  that  were  discovered  in  Study  No.  1.  An  apparent  superiority 
of  the  large  cell  treatment  as  suggested  by  most  of  the  group  means 
in  all  three  braille  post-tests  was  not  substantiated  by  the  analysis. 
A tentative  explanation  - and  there  are  certainly  others  that  might 
have  as  much  logical  justification  including,  of  course,  the  obvious 
one  of  no  real  differences  - is  that  a genuine  but  slight  large  cell 
treatment  effect  is  being  swamped  by  ’individual  differences’  of  a 
much  more  massive  kind.  It  may  well  be,  too,  that  the  timing  of  the 
transition  from  large  to  small  cell  was  not  the  best  that  could  have 
been  selected.  As  has  already  been  mentioned,  no  coherent  guiding 
theory  governed  this  particular  decision.  Before  a verdict  can  be 
given  on  the  relative  merits  of  large  cell  braille,  further 
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experimentation  involving,  perhaps,  a Skinnerian  'shaping-up9  of 
performance  through  the  use  of  progressively  reducing  cells  would 
seem  to  he  indicated.  I'Jon-rejection  of  the  null  hypothesis  of  no 
differences  as  between  the  grades  of  braille  would  seem  to  be  most 
surprising  in  relation  to  post-test  III  (the  continuous  prose).  It 
is  on  this  test  that  the  advocates  of  the  contracted  forms  would 
expect  to  see  a clear-cut  superiority  even  if  there  were  no 
differences  to  be  found  on  tests  I and  II.  The  large  error  terms 
are  again  suggestive  of  the  swamping  effects  of  wide-ranging  individual 
differences  over  the  operation  of  the  experimental  treatments. 

The  rejection  of  the  null  hypothesis  of  no  differences  in 
braille  reading  traceable  to  the  organismic  variable  of  tactual 
sensitivity  is  scarcely  surprising.  The  finding  is  of  more  interest 
in  so  far  as  it  shows  the  value  of  the  experimental  version  of  the 
tactile  discrimination  test.  The  test  is  straightforward  and 
easy  to  administer,  and  to  that  extent  it  is  a potentially  useful 
tool  for  home-teachers  and  others  who  need  to  obtain  information 
about  the  size  of  the  problem  braille  will  pose  for  a new  adolescent 
learner.  The  superiority  on  all  three  braille  tests  of  the  high 
sensitivity  group  is  paralleled  also  in  their  completing  the 
programme  in  a shorter  time.  If  one  can  assume  equal  motivation 
among  the  learners,  or  at  least  that  it  was  distributed  equally 
among  the  groups,  then  one  inference  is  that  the  tactile  discrimination 
test  is  a measure  of  task  difficulty  and  that  for  the  low  sensitivity 
group,  braille  is  a more  difficult  task,  demanding  a greater 
expenditure  of  time  during  the  learning  stage,  an  expenditure  which 
still  does  not  enable  them  to  equal  the  reading  performance  of  the 
high  sensitivity  group.  Another  interesting  aspect  of  the  significant 
differences  in  performance  and  completion  times  is  that  they  would  seem 
to  confirm  that  crystallised  intelligence  and  tactual  discrimination 
ability  are  separable.  In  terms  of  measured  intelligence  the  group 
was  very  homogeneous’  and  the  zero  order  correlations  between  this 
independent  variable  and  all  the  dependent  variables  were  to  be 
expected.  The  differences  attributable  to  tactual  sensitivity 
would  suggest,  therefore,  that  for  group  teaching  purposes  it  is  not 
sufficient  to  ensure  merely  that  subjects  are  similar  in  mental 
ability.  Wide  disparity  will  soon  arise  in  progress  and  both  the 
fast  and  the  slow  will  be  penalized.  The  fact  that  no  differences 


- 77  - 


in  programme  completion  times  could  be  found  in  relation  to  the 
different  teaching  methods  is  a further  underlining  of  the 
considerably  greater  importance  of  individual  differences  as  opposed 
to  teaching  methods. 

Although  not  always  being  related  to  any  measurable  effects 
on  braille  performance,  there  were  differences  in  attitude  towards 
experience  of  learning  braille.  Null  hypotheses  7 and  9 (grade  of 
braille  and  tactual  sensitivity)  were  rejected,  more  favourable 
attitudes  being  expressed  by  those  who  had  the  unccntracted  grade 
and  by  those  obtaining  higher  pre-braille  tactile  discrimination 
scores.  A possible  explanation  for  the  more  favourable  attitude  of 
those  learning  the  uncontracted  braille  is  in  terms  of  cognitive 
load  - they  had  less  to  learn,  less  to  remember.  This  task  difficulty 
explanation  may  be  extended  to  the  high  tactual  sensitivity  group. 

No  similar  patterning  of  attitudes  was  found  vis-a-vis  braille  itself. 

The  personality  factors  influencing  or,  more  cautiously, 
going  with  braille  achievement , are  A( affect othymi a) , F (surgency), 
and  Qg-  (group  dependency).  The  positive  effect  of  A is  in  keeping 
with  the  findings  of  Cattell  and  Butcher  ( 1968)  who  suggest  the 
hypothesis  " that  up  to  a certain  age,  or  a certain  educational 
level,  affectothyme  students  achieve  more,  only  to  drop  back  later 
in  relation  to  the  more  reserved  and  withdrawn  sizothymes".  The 
present  findings  add  confirmatory  weight  to  the  first-  part  of  this 
suggestion,  the  age  range  of  the  subjects  here  being  13-15*  The 
importance  of  F+  has  not  been  so  consistently  established  over  a 
wide  range  of  school  subjects  but  its  contribution  here  should  be 
seen  in  the  light  of  the  findings  of  Cattell  and  Butcher  (ibid)  and 
Cattell  and  Sealy  (1965).  In  the  former,  a significant  positive 
correlation  was  found  between  F and  spelling,  and  in  the  latter  between 
F and  total  school  achievement  among  1^  and  15  year'  olds.  The  reversal 
in  direction  of  the  contribution  of  Q2  (most  studies  showing  the 
relation  between  achievement  and  self-sufficiency  to  be  positive)  is 
perhaps  explicable  in  terms  of  the  unique  schedule  of  reinforcement 
provided  in  the  self-instructional  teaching-  programme.  It  may  be 
argued  that  in  the  normal  teaching  situation,  reinforcement  of 
correct  responses  is  sparse  and  irregular;  in  such  circumstances. 
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the  advantage  will  lie  with  the  self-sufficient , resourceful  learner 
who  is  "accustomed  to  making  his  own  decisions  , ■ alone"  (Cattell  and 
Cat  tell,  1969).  In  the  more  highly  structured  System  of  the  linear 
programme,  where  knowledge  of  results  is  immediate  and  reinforce- 
ment tui  varying,  the  advantage  may  swing  over  to  the  person  at  the 
pole,"  that  is,  the  person  who  "strongly  values  social  approval” 
(Cattell  and  Cattell,  ibid. ) . 

In' view  of  the  importance  of  A,  F,  and  Qg-  in  the  second- 
order  factor  of  extraversion,  it  may  be  instructive  to  examine  the 
results  in  terms  of  this  latter  construct,  Fumeaux  (1957)  has 
suggested  that,  at  school  level,  extraversion  may  be  positively 
related  to  achievement  but  at  university  level  the  relationship  is 
reversed.  Lynn  (1959)  found  that  ext  raver  si  on  had  ’’wider 
detrimental  effects  on  educational  achievement . .....  below  the 

level  of  university  entrance"  than  Furneaux  had  supposed.  Savage 
(1962)  and  Child  (1964)  found  inverse  relationships  between 
attainment  and  extraversion,  while  Hallworth  (1964)  and  Rushton 
(1966)  found  positive  correlations  with  children  at  top  primary 
and  at  secondary  level.  In  a later  study.  Savage  (1966)  obtained 
results  pointing  in  the  opposite  direction  to  the  first  study,  that 
is  the  more  extraverted  were  new  obtaining  the  higher  attainment 
scores.  Some  explanation  for  these  conflicting  findings  has  been 
offered  by  Entwistle  and  Cunningham  (1968)  on  the  basis  of 
consistent  differences  between  the  sexes.  In  their  study  they  found 
that  extraverted  girls  tended  to  be  more  successful  in  school  work 
but  the  opposite  was  true  for  boys.  If  this  explanation  accounts 
for  the  conflicting  results  of  the  earlier  studies,  then  the 
present  finding  of  the  superiority  of  the  extraverts  would  seem  to 
fit  in  to  the  pattern,  which  has  now  received  further  confirmation 
from  Eysenck  and  Cooks on  (1969)  with  regard  to  a sample  of  4,000 
11-year  old  boys  and  girls. 

Attempts  at  achieving  a fuller  understanding  in  terms  of 
the  behaviour  patterns  of  extraverts  and  introverts  are  bound  to  be 
no  more  than  tentative  until  these  differences  between  the  sexes 
can  be  accounted  for  by  some  coherent  theory.  In  the  meantime,  some 
explanation  for  the  extraverts’  superiority  may  be  postulated  on 
the  basis  of  response-speed.  Eysenck  (i960)  has  cited  the  tendency 
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for  extraverts  to  sacrifice  accuracy  for  speed  and  Farley  (1966)  has 
shown  that  on  a short,  simple  task  extraverted  subjects  took  less  time 
to  emit  a given  number  of  responses  than  did  introverts.  Although 
the  titled  conditions  of  the  present  study  were  not  analogous  to  the 
Farley  situation,  it  nay  be  that  the  superiority  of  the  extraverts 
is  largely  a function  of  the  specific  nature  of  the  tests,  rather 
than  indicative  of  more  successful  learning.  If  this  approach  is 
linked  to  Eysenck's  use  of  the  concept  of  reactive  inhibition  and 
its  relationship  to  extraversion/introversion  (e.g.  Eysenck,  1955 
and  1956),  then  the  tests  may  be  seen  a.s  being  too  short  to  show 
the  detrimental  effects  of  the  involuntary  rest  pauses  that  are 
characteristic  of  the  extravert.  Further  speculation  might  also 
suggest  that  the  superiority  is  attributable  to  the  extravert 's 
seeking  for  arousal-producing  stimuli,  both  in  the  learning 
situation,  with  its  partial  sensory  deprivation  elements  consisting 
of  blindfolding  and  the  wearing  of  headphones,  and  in  the  testing 
situation  where  blindfolds  were  again  worn  and  where  no  indication 
of  correctness  of  response  was  provided.  Until  experiments  are 
designed  to  test  these  hypotheses  the  verdict  can  only  be  that  the 
profile  of  the  typical  adolescent  who  performed  successfully  on 
these  braille  tests  shows  a learner  possessing  finer  tactual 
discrimination  ability,  more  outgoing,  participating,  enthusiastic, 
and  group-dependent  than  her  counterpart  who  performed  less 
successfully. 
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Study  5»  Teaching  Methods  and  Organ! smic  Variables  in  the  Learning  of 
Braille:  An  Experimental  and  Correlational  Study;  II,  Blind  Subjects 

In  Study  4 the  self-instructional  materials  were  used  with 
blindfolded  sighted  subjects  to  examine  the  importance  of  the 
independent  variables  isolated  by  the  survey  reported  in  Study  1 and 
to  discover  the  extent  to  which  success  was  associated  with  personality 
traits,  tactual  abilitjr,  and  short-term  memory  capacity.  Ideally  the 
sample  would  have  consisted  of  blind  subjects  only.  However,  large 
numbers  of  newly-blinded  subjects,  all  in  one  area  and  all  completely 
ignorant  of  braille,  are  not  readily  obtained.  For  this  reason,  it 
was  necessary  to  use  blindfolded  volunteers  in  the  hope  that,  despite 
the  severe  restrictions  upon  generalisation  and  extrapolation,  it 
would  still  be  possible  to  gain  some  understanding  of  the  relative 
contribution  of  these  factors.  Fuller  knowledge  could  only  be  derived 
from  the  performance  of  blind  subjects.  Replication  of  the  experiment 
with  two  apparently  different  populations  - the  blind  and  the  blindfolded 
- would  have  one  merit:  where  similar  results  were  obtained,'  there  would 
be  stronger  grounds  for  accepting  the  universality  of  the  findings.  The 
replication  with  blind  subjects  to  be  described  below  was  conducted 
during  a period  overlapping  the  investigation  already  reported  in 
Study  4. 

Purpose. 

The  objectives  of  this  study  were  similar  to  those  listed  in 
Study  4.  In  addition  to  the  factors  examined  in  that  study,  it  was 
proposed  to  include  degree  of  residual  vision,  sex,  and -age  among  the 
list  of  independent  variables.  In  the  experimental  part,  the  null 
hypotheses  being  tested  were:- 

1.  that  there  would  be  no  statistically  significant 
differences  between  the  mean  braille  post-test 
scores  of  those  subjects  who  had  been  taught  an 
uncontracted.  Grade  1 braille  and  those  who  had  been 
taught  Grade  1 plus  the  Simple  Upper  Wordsigns; 

2.  that  there  would  be  no  statistically  significant 
differences  between  the  mean  braille  post-test 
scores  of  those  subjects  who  had  been  taught  by  a 
process  involving  the  initial  use  of  an  expanded 
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braille  cell  and  those  who  had  used  standard-size 
braille  cells  throughout  the  whole  of  their  learning; 

3.  that  there  would  be  no  statistically  significant 
differences  in  attitudes  to  their  experience  of 
learning  braille  by  those  subjects  who  had  learned 
uncontracted.  Grade  1 braille  and  those  who  had 
learned  Grade  1 plus  Simple  Upper  Wordsigns; 

k.  that  there  would  be  no  statistically  significant 
differences  in  attitudes  to  their  experience  of 
learning  braille  by  those  subjects  who  had  been 
taught  by  a process  involving  the  initial  use  of  an 
expanded  braille  cell  and  those  who  had  used 
standard-size  braille  cells  throughout  the  whole 
of  their  learning; 

5.  that  there  would  be  no  statistically  significant 
differences  in  s,ttitudes  towards  braille  itself  by 
those  subjects  who  had  learned  uncontracted.  Grade  1 
braille  and  those  who  had  learned  Grade  1 plus  the 
Simple  Upper  Wordsigns; 

6.  that  there  would  be  no  statistically  significant 
differences  in  attitudes  towards  braille  itself  by 
those  subjects  who  had  been  taught  by  a process 
involving  the  initial  use  of  an  expanded  braille 
cell  and  those  who  had  used  standard-size  braille 
cells  throughout  the  whole  of  their  learning. 

[Two  hypotheses  relating  to  differences  in  programme  completion  times 
were  also  set  up  but  the  difficulty  encountered  by  many  of  the  blind 
volunteers  in  keeping  a satisfactory  record  of  study  times  made  it 
impossible  to  test  these  hypotheses  .1 

As  with  the  blindfolded  sighted  subjects,  the  correlational  part 
of  the  study  was  aimed  at  uncovering  something  of  the  interlocking 
structure  of  personality  and  other  organismic  variables  associated  with 
success  in  learning  braille.  The  lack  of  any  previous  research  in 
this  area  of  education  of  the  visually  handicapped  meant  that  the  data 
to  be  collected  would  be  potentially  useful  for  generating  hypotheses 
to  be  tested  at  a later  stage,  apart  from  any  immediate  explanatory 
or  predictive  value. 
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Subjects. 

Volunteers  for  the  project  were  obtained  from  newly-blinded 
persons  attending  two  rehabilitation  centres  under  the  control  of  the 
Royal  National  Institute  for  the  Blind  and,  as  a result  of  a radio 
appeal,  from  those  unable  to  attend  such  a centre.  The  stipulations 
were  that  the  volunteer  had  to  be  registered  as  a blind  person  and 
that  he/she  had  not  learned  any  braille.  The  age  range  of  the  44 
subjects  was  20-80  years,  with  a mean  of  48.9  years  (the  mediuh  was 
49  years).  31  were  men,  13  women.  The  imbalance  in  the  sex  distri- 
bution is  probably  due  to  the  greater  number  of  men  attending  the 
rehabilitation  centres  prior  to  receiving  vocational  training  for 
new  jobs;  it  seems  likely  that  many  middle-aged  women  see  little 
possibility  - or  perhaps  have  not  such  a pressing  need  or  desire  - 
for  future  employment  after  the  onset  of  blindness. 

1 Cause  of  blindness  was  not  easy  to  record  owing  to  absence 

of  written  medical  records,  particularly  among  those  subjects  resident 
at  home.  Causal  factors  reported  were  glaucoma  (5  cases),  diabetes 
(5  cases),  retinitis  pigmentosa  (5  cases),  retinal  detachment  (4. cases), 
optic  atrophy  (2  cases),  macular  degeneration  (2  cases),  diseases  of  the 
choroid  (3  cases),  nystagmus,  and  tumour  on  the  optic  nerve.  Degree  of 
residual  vision  could  not  be  determined  with  any  great  accuracy  and  for 
the  purposes  of  the  study,  a coarse  division  was  made:  those  considered 
to  have  sufficient  residual  vision  to  enable  them  to  make  out  by 
visual  means  the  signs  in  the  braille  book  if  desired  and  those  not 
able  to  do  so.  (Even  if  it  had  been  possible  to  measure  degree  of 
residual  vision  more  precisely,  there  are  grounds  for  believing  this 
would  not  have  been  useful  in  the  present  study.  Reading  of  the 
braille  post-tests  was  done  by  touch  alone,  blindfolds  being  worn  by 
the  blind  subjects.  In  so  far  as  the  use  of  residual  vision  could 
not  be  controlled  during  the  learning  process  its  effects  on  touch 
reading  could  only  be  inferred.  If  a visual  image  of  the  sign  did 
facilitate  ■/learning*  it,  then  the  effect  would  be  an  all-or-nothing 
matter  since  during  the  learning  phase  the  learner  would  view  the  sign 
at  the  angle  and  distance  most  suitable  for  him.  What  was  important 
was  that  residual  vision  should  not  be  allowed  to  aid  touch  directly 
in  the  testing  situation^ 
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The  representativeness  of  the  sample  is  hard  to  assess,  "but  for 
the  sake  of ' completeness  and  for  the  consideration  of  those  attempting 
any  replication  of  the  study  .the  following  points  are  made.  The 
volunteers  from  the  rehabilitation  centres  were  drawn  from  the  weekly 
intake.  Those  who. had  started  to  learn  braille  during  a post-operative 
period  or  while  waiting  placement  in.  a centre  were  automatically 
ineligible.  It  may  be,  therefore,  that  many  of  the  more  highly 
motivated  subjects  who  had  tried  to  teach  themselves  from  braille 
primers^  were  lost  to  the'  project,  arid  the  sample  may  therefore  be 
loaded' mbre  heavily  with. subjects  in  when  the  desire. to  read  is  average 
or  below  average  in  intensity.  While. the, motivation  of  the  home-based 
subjects  would  seem  to  be  high  - the  radio  .appeal'  obliged  them  to 
contact  the  investigate  to  signify,  the:  r.  willingness  to  participate  - 
some  of  them  had  been  registered  as  blind  for  more  than  18  months '.and 
yet  they  had  not  started  to,  learn  braille.  It  can  not  be  known  how 
many  home-bused  subjects  were  debarred  because  they  had  tried  to  teach 
themselves  the  ..alphabet . Differences  in  motivation,  general  ability, 
and  aspiration  may  therefore  separate  the  subjects  of  the  study  from 
the  total  population  of  the  newly-blinded.  , If  so,  their  effect  is  not 
known,  and . although  further  speculation  is  pointless , caution  in 
generalising-  from  the  results  is  clearly  necessary. 

Methods,  Procedure  and  Mater:' a Ijs . 

A 2 x 2 factorial  design  was  used  in  the  experimental  part  of 
the  study,  the  two  factors  being  grade  of  braille  and  cell  size.  The 
two  levels  of  the  first  factor  were  ur contracted  Grade  1 braille  and 
Grade  1 plus  the  Simple  Upper  Wordsigns.  The  levels  of  factor  two 
were  standard-size  and  large  cell  braille  (an  example  of  which  is 
shown  in  Study  1+  above).  The  division  into  high  and  low  tactual  ability 
groups  as  in  Study  1+  was  not  possible  because  subjects  were  obtained 
piecemeal  over  a period  of  one  year.  Assignment  :to  groups  was  done 
on  a rotating  principle  except  at  the  beginning  of  the  experiment 
when  copies  of  the  large  cell  materials  had  not  been  prepared.  The 
effect  of  this  method  of  placing  was  therefore  as  random  as  was 
possible  in  the  circum  tances.  [' 

The  administration  of  all  the  tests  was  on  an  individual  basis. 
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the  subjects  being  blindfolded  for  the  pre-braille  tactile  discrimination 
test  and  the  braille  post-tests.  The  first  was  a power  test  (that  is, 
untimed)  as  was  the  short-term  memory  (digits)  test,  the  latter  having 
being  pre-recorded  to  ensure  uniformity  of  presentation  as  in  Study  4. 

The  ’click'  of  the  switch  being  turned  off  was  the  signal  for  the 
subject  to  start  his  attempt  at  repeating  the  string  of  digits.  (It 
is  considered  that  the  touch  test  might  be  an  even  better  predictor  of 
success  if  it  is  administered  as  a timed  test  in  the  manner  of  the 
braille  post-tests.)  Details  of  age,  the  categorisation  of  degree  of 
residual  vision,  and  cause  of  blindness  were  recorded  at  this  stage. 

The  methods  of  scorings  were  identical  to  those  emT'd.oyed  in  Study  4. 

The  administration  of  the  personality  test  (the  Institute  for 
Personality  and  Ability  Testing  Sixteen  Personality  Factor  Questionnaire, 
Form  B,  1961  edition)  was  done  orally  at  some  suitable  time  before  the 
braille  post-testing,  the  guiding  factors  being  the  convenience  and 
fatigue  of  the  volunteer.  Because  the  test  had  been  constructed  for 
use  with  sighted,  American  subjects,  a number  of  alterations  to  the 
standard  procedure  had  to  be  made.  On  the  vocabulary  side,  words  like 
’elevator’,  ’vacation’,  and  ’associates’  were  replaced  by  their  more 
usual  British  counterparts,  viz.  ’lift ’, ’holiday’ , and  ’colleagues’. 

The  whole  of  the  question  was  first  read  out  to  the  subject,  then  the 
three  alternative  answers  were  repeated.  Where  opposites  (such  as 
’true*,  ’false’)  were  separated  by  a middle  alternative  such  as 
’uncertain’  or  ’in  between’,  this  middle  alternative  was  taken  out  of 
•Its  place  and  put  after  the  two  opposites.  In  other  words,  the 
standard  order  of  a,  b,:  c was  changed  to  a,  c,  b £0  make  it  easier,, 
for  the  subject  to  weigh  up  his  answer.  A break  of  two,  or  three  minutes 
was ‘put  in  at  about  the  half-way  stage. 

Subjects  were  provided  with  portable,  battery-operated  tape- 
recorders,  headphones,  and  a braille  booklot.  The  layout  of  the  lessons 
in  the  booklet  was  identical  to  that  adopted  for,  and’ described  ih. 

Study  4.  Rate  of  progress  and  timing  of  lessons  were  left  entirely 
to  the  judgment  of  the  subject. 

The  administration  of  the  braille  post-tests  followed  the 
procedure  used  in  Study  4 but  the  attitude  questionnaire  was 
administered  orally  in  this  case,  the  two  bi-polar  adjectives  being 
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read  first,  to  be  then  followed  by  the  reading  aloud  of  the  whole  list 
of  seven  phrases.  Copies  of  the  tests  are  included  in  Appendix  1. 

Results . 

1.  Braille  Tests 

The  correlation  matrix  and  the  analyses  derived  from  it  are 
based  upon  N=44.  The  experimental  part  of  the  study  is  based  upon  N=40, 
with  10  subjects  in  each  of  the  four  cells.  Owing  to  a slight  delay 
in  preparation  of  the  large  cell  programmes,  only  10  subjects  could  be 
obtained  during  the  available  time  for  each  of  these  two  groups,  and 
for  the  analysis  of  variance  three  subjects  out  of  a total  of  13  were- 
discarded  at  random  from  the  Small  Cell,  Alpha  group  and  one  out  of  a 
total  of  11  was  similarly  dropped  from  the  Small  Cell,  Beta  group. 

Although  subjects  were  assigned  to  groups  on  a rotating  principle 
as  they  became  available,  an  analysis  of  variance  was  carried  out  to 
test  the  hypothesis  of  no  statistically  significant  differences  in 
mean  scores  on  the  pre-braille  test  of  tactual  discrimination  ability. 
Table  23  shows  cell  means  and  standard  deviations.  Table  24  the 
analysis  of  variance.  No  significant  differences  were  indicated  but 
the  F obtained  for  cell  size  (3.71)  with  1 and  36  degrees  of  freedom 
was  not  far  short  of  significance  at  the  5#  level  (4.11). 


Table  23.  Pre-Braille  Tactile  Discrimination  Test:  Cell  Means  and 

Standard  Deviations  (Study  No.  4.)  N = 40 


Grade  1 Braille 
(Alpha) 

Grade  1 + Simple 
Upper  Wordsigns  (Beta) 

Small  Cell 

M =•  7.8 

M = 6.7 

SD  = 2.89 

SD  = 2.72 

Large  Cell 

M = 9.0 

M = 8.9 

SD  = 2.05 

SD  = 2.84 
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Table  2k.  Pre-Braille  Tactile  Discrimination  Test:  Analysis  of 

Variance  (Study  Ho.  5.)  N = 1*0 


Source  of  Variation 

SS 

df 

MS  : 

■F 

. P 

A.  Alpha/Beta 

3.6  ; 

jl 

3.6  : 

S'.  Cell  Size 

23.9  i 

jl 

28.9 

3.708 

N.S. 

A x B 

2.5  : 

1 

2.5  1 

Error 

230.6. 

36 

7.7944 

} Total 

315.6' 

39 

In  Table  25  are  the  cell  means  and  standard  deviations  for 
braille  post-test  I,  the  corresponding  analysis  of  variance  being  shown 
in  Table  2 6.  Ho  significant  differences  were  indicated  for  factor  one, 
the  grade  of  braille,  and  therefore  null  hypothesis  number  1 could  not 
be  rejected.  A highly  significant  difference  was  found  in  relation  to 
cell  size,  Table  25  showing  the  large  cell  groups  with  the  higher  means. 
On  this  evidence  null  hypothesis  number  2 was  rejected,  but  this  has  to 
be  interpreted  in  the  light  of  the  interaction  between  the  two  factors, 
shown  by  the  F of  5 .43 • which  is  significant  at  the  5$  level.  The 
diverging  slopes  of  the  lines  show  that  the  effect  of  the  large  cell 
treatment  is  not  the  same  for  both  levels. of  factor  A (grade  of  braille) 

It  is  a combination  of  large  cell  and  contracted  methods  that  produces 

! 

the  highest  level  of  performance. 


Tbale  25.  Braille  Post-test  I:  Cell  Means  and  Standard  Deviations 
(Study  Ho.  5.)  H = 1+0. 


Grade  1 Braille 
( Alpha) 

Grade  1 + Simple 
Upper  Wordsigns  (Beta) 

Small  Cell' 

M = 37,2.  

SD  = 24.18 

M = 17.3 
SD  = 13.fi 

Large  Cell 

M = 46.7 
SD  = 20.55 

M = 6U.9 
SD  = 35.21 
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Table  26.  Braille  Post-test  I:  Analysis  of  Variance  (Study  No.  5.) 

N = 40 


Source  of  Variation  ■ 

SS 

df  • 

MS 

F 

P 

A.  Alpha/Beta  , 

8.1. 

1 

8 L 1 

: B.  Cell  Size 

8,179.6 

1 

8,179.6 

12.175 

<.005 

A x B 

3,648.1 

1 

3,648.1 

5.43 

<.05 

Error:  Within 
Treatments 

2*',  186.2 

36 

671.8389 

Total 

36,022.0 

39 

Fig.  8.  Means  for  Levels  of  Factor  B (Cell  Size)  at  each  level  of 
Factor  A (Grade  of  Braille).  (Post-test  I,  Study  No.  5«) 


A-j_  Alpha  (uncontracted)  ’ 


Beta  (contracted) 


The  results  for  braille  post-test  II  are  shown  in  Tables  27 
(cell  means  and  standard  deviations)  and  28  (analysis  of  variance). 

No  significant  differences  were  indicated  for  the  grade  of  braille  and 
null  hypothesis  number  1 Could  not  be  rejected.  A difference  significant 
at  the  2.5 % level  was  found  in  relation  to  the  cell  size  factor.  In 
the  absence  of  a significant  interaction  it  is  inferred  that  the  cell- 
size  effect  is  the  same  for  both  levels  of  the  grade  of  braille 
treatment.  However,  it  is  clear  from  the  means  that  most  of  the 
difference  is  attributable  to  the  poor  performance  of  the  small  cell, 
contracted  treatment  group. 


Table  27.  Braille  Post-test  II:  Cell  Means  and  Standard  Deviations 

N = 40. 


Grade  1 Braille 
(Alpha) 

Grade  1.  +;  Simple 
Upper  Wordsigns  (Beta) 

Small  Cell 

M = 11.4 
SD  = 10.9 

M ■---  6.0 

SD  = 5.29 

Large  Cell 

M = 17.2 
3D  = 11.34 

M = 18.5 
SD  = 12.85 

Table  28.  Braille  Post-test  II:  Analysis  of  Variance  (Study  No.  5«) 
N = 40 


Source  of  Variation 

SS 

df 

MS 

F 

P 

A.  id-pha/Beta 

42.025 

1 

42.025 

B.  Cell  Size 

837.225 

1 

837.225 

6.839 

<.025 

: A x B 

112.2*25 

1 

112.225 

Error:  Within 
Treatments 

4,406.5! 

36 

122.4028 

Total 

5, 397- 9?5 

39. 

Braille  post-test  III  was  used  to  obtain  two  sets  cf  scores.  The 
first  set  comprised  the  number  of  cells  and  the  second  the  number  of 
words.  This  particular ' analysis  centres  only  upon  the  number  of  words 
actually  read.  Cell  means  and  standard  deviations  are  shown  in  Table 
29  and  the  analysis  of  variance  in  Table  30.  No  significant  differences 
were  indicated  by  the  F test  for  the  levels  of  the  grade  of  braille 
factor.  Null  hypothesis  number  1 could  not  therefore  be  rejected.  As 
with  post-test  I,  a significant  difference  indicated  for  the  cell-size 
factor  (the  large  cell  group  again  being  superior)  was  associated  with 
a significant  interaction.  The  superiority  of  the  large-cell 
treatment  was  largely  the  result  of  the  much  superior  performance  of 
the  large-cell,  contracted  treatment  group  in  relation  to  the  small- 
cell, contracted  treatment  group.  The  effects  are  shown  graphically 
in  Figure  9*  A t-test  (two-tailed)  showed  that  the  difference  between 
the  means  of  the  small-cell,  uncontracted  group  and  the  large-cell, 
contracted  group  just  failed  to  reach  significance  at  the  5%  level, 
and  the  difference  between  the  small-cell,  uncontracted  group  and  the 
large-cell,  uncontracted  group ’is  clearly  insignificant.  The  rejection 
of  null  hypothesis  number  2,  therefore,  must'  be  seen  as  being  largely 
due  to  the  very  poor  performance  of  the  small-cell,  contracted  group 
and  not  to  any  clear-cut  overall  superiority  of  the  large-cell 
treatment . 


Table  29.  Braille  Post-test  III:  Cell  Means  and  Standard  Deviations 

: -:( Study  Np.  5.)  N = .40 


Grade  1 Braille 
; (Alpha) 

Grade  1 + Simple 
Upper  Wordsigns  (Beta) 

}-  " ■ ■■  ■ r 

Small ; Cell 

M = 12.1  ' 

SD  = 7.54 

M = 7.9 
SD  = 5.2 

Large:  Cell 

M = 13.4 
SD  = 7-95 

M = 23.0 
SD  = 13.92 
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Table  30.  Braille  Post-test  III:  Analysis  of  Variance  (Study  No.  5*) 

N = ho 


Source  of  Variation 

SS  . 

df 

MS 

F 

P 

A.  Alpha/Beta 

72.9 

1 

72.9 

B.  Cell  Size 

6?2.  4 

1 

672.4 

7.102 

C025 

A xi  .B 

476.1 

1 

476.1 

5.029 

<.05 

Error:  Within 
Treatments 

3,408.2 

36 

94.672 

■Total' 

4,629.6 

39 

Fig.  9.  Means  for  levels  of  factor  B (ceil  Size)  at  each  level  of 

factor  A;  (grades  of  braille).  (Post-test  III,.  Study  No.  5*) 
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Attitudes . 

Table  31  (cell  means  and  standard  deviations)  and  Table  32 
(analysis' of  variance)  summarize- the  results  of  the  analyses  of  the 
.subjects ^ attitudes  towards,  and  their  evaluation  of,  their  experience' 
:of  learning;braille.  As  this  was  the  last  test  to  be  administered  it 
had  to  be  omitted  on  some  occasions  owing  to.  the  fatigue  of  the 
subjects  (particularly  the  elderly)  or  because  travel  or  other 
arrangement^  were  too  pressing.  Fdr  this  reason  the  analysis  of 
variance  is> based  upon  N = 28 9i  there  being  seven  subjects  in  each 
group.  Null  hypotheses  2 and  :3  (concerning  no  differences  in  attitudes 
related  to  gra.de  of  braille  and  cell  size)  were  rejected,  each  at  the 
2.5/»  level  of  significance.  As  may  be  seen  from  Table  31,  the  large 
cell  groups  expressed  more  favourable  attitudes  to  their  experience 
of  learning  braille, as  did  the  groups  learning  the  uncontracted  form 
of  braille. 


Table  31.  Attitudes  to  Experience  of  Learning  Braille:  Cell  Means 

and  Standard  Deviations  (Study  No.  5.)  N = 28,  n = 7 


Grade  1 Braille 

Grade  1 +.  Simple 

(Alpha) 

Upper  Wordsigns  (Beta) 

Small  Cell 

M = 17 :o 
SD  = 3.51 

M = 13.86 
SD  =2.48  ! 

Large  Cell 

M -•  19. 14 

f 

M = 16.36  | 

SD  = 1.24 

SD  = 2.29  j 

Table  32.  Attitudes  to  Experience  of  Learning  Braille:  Analysis  of 

Variance  (Study  No.  5.)  N = 2.3  - - 


Source  of  Variation 

' SS 

df 

MS 

F 

P 

A.  Alpha /Bet a 

51.5714 

1 

51.5714 

7.009 

<.025 

B.  Cell  Size 

46.2857 

1 

46.2857 

6.291 

<•025 

A x B 

1.2857 

1 

1.2357 

Error:  Within 
Treatment  - 

176.5714 

24 

7.3571 

Total 

275.7142 

27 
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Tables  33  (means  and  standard  deviations)  and  34  (analysis  of 
variance)  show  that  the  same  pattern  of  attitudes  to  braille  itself  did 
not  emerge.  The  difference  associated  with  the  grade  of  braille  did  not 
quite  reach  significance  at  the  5$  level  (Obtained  F with  1 and  24 
degrees  of  freedom  was  4.02  as  against  a required  F of  4.26).  On  this 
basis  null  hypotheses  5 and  6 were  not  rejected. 

Table  33.  Attitudes  to  Braille:  Cell  Means  and  Standard  Deviations 

(Study  No.  5.)  N = 28,  n = 7 


Grade  1 Braille 
(Alpha) 

Grade  1 + Simple 
Upper  Wordsigns  (Beta) 

Small  Cell 

M = 16.29 
SD  = 3.4l 

M = 15.0 
SD  = 4.0 

Large  Cell 

M = 19.29 
SD  = 0.88 

M = 14.57 
SD  = 5.03 

Table  34.  Attitudes  to  Braille:  Analysis  of  Variance  (Study  No.  5.) 

N = 28 


Source  of  Variation 

SS 

df 

MS 

F 

p 

A.  Alpha /Bet a 

63.0 

1 

63.0 

4.015 

N.S. 

B.  Cell  Size 

11.5714 

1 

11.5714 

A x B 

20.5714 

1 

20.5714 

1.311 

N.S. 

Error:  Within 
Treatment 

376.5714 

24 

Total 

471.7142 

27 

2. 

Organismie  Correlates  of  Braille  Reading  Ability. 

The  correlation  matrix  for  the  braille  performance  and  the 
organismie  variables  is  shown  in  Table  35-  The  inter-correlations 
among  the  braille  post-tests  are  all  significant  well  beyond  the  1% 
level.  Significant  positive  correlations  are  also  shown  between  the 
braille  tests  and  factor  B (crystallized  intelligence)  of  the  personality 
questionnaire,  tactual  ability,  and  sex  of  subject  (women  shown  as 
obtaining  higher  scores  on  average  than  men). 
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23  24  25 

Age  Sex  Degree  of  Variable 


, Vision  No. 

0322  3659  0836  1 

0524  3305  -0452  2 

0658  1+000  1171+  3 

0138  3697  1062  h 

1034  -0899  0116  5 

0742  3855  -4202  6 

-0563  -1196  -06ll  7 

0360  -0861+  -0527  8 

-2700  -1206  -li+09  9 

0J+92  1825  -0236  10 

1719  -1585  -0261  11 

2023  1+781  -0104  12 

-1029  -3876  2393  13 

0702  3686  0510  14 

2158  0970  -0360  15 

1654  2668  -l6ll  16 

-1902  -1463  1338  17 

-0187  1946  -1743  18 

-1125  -1450  -2131  19 

1606  2278  0290  20 

-0657  0755  3327  21 

-1078  -2418  1457  22 

3035  -1899  23 

-3046 


. ' 
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The  results  of  the  Princxpal  Components  arid  Varimax  factor 
analyses  are  given  in  Tables  36  and  37*  The  factors  of  interest  are 
those  with  significant  loadings  (in  view  of  the  small  size  of  the 
sample,  > 0.300  at  least)  on  the  braille  tests.  Only  Factor  I 

in  the  Principal  Components  analysis  satisfies  the  criterion.  20% 
of  the  variance  is  accounted  for  by  Factor  I in  which  there  is  a 
clustering  of  the  braille  tests,  personality  factors  B (crystallized 
intelligence),  1+  (Premsia  - subjective,  dependent,  imaginative, 
intuitive),  L-  (Alaxia  - pliant,  ready  to  forget  difficulties, 
trusting),  M+  (Autia  - imaginative,  absorbed  in  ideas),  and  Q.2+ 
(Self-sufficiency  - resourceful) , together  with  high  tactile 
discrimination  ability  and  'being  female* . The  interesting  loadings 
are  the  personality  primaries  I+,  M+,  and  L-  which  together  constitute 
Cattell's  second-stratum  factor  of  'prodigsd.  subjectivity' . (Cattell, 
Eber,  and  Tatsuoka(l970,  p.120)  report  !,The  pattern  here  ....  is  also 
clear,  but  the  criterion  associations  of  the  prodigal,  sensitivity 
subjectivity  still  need  to  be  found").  In  the  Varimax  solution. 

Factor  I has  increased  the  loadings  on  the  braille  tests  and  the  pre- 
braille tactile  discrimination  test,  the  only  others  of  any  size  being 
intelligence  and  sex  (female). 


• ' . ...t 

■ ' 
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. 


: 

• ■ 


. 

•• 

■ ' ' ' • 

■ • • : ! 


Braille  I 
Braille  II 
Braille  Hie 
Braille  lid 


Primary- 
Personality 
Factors 
(1 6 P.  F.) 


Tactile  Did 

Short-term 

Age 

Sex 

Degree  of  ] 
Percentage 
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Multiple  correlation  and  regression  analysis  was  carried  out, 
interest  centering  on  the  predictive  value  of  (a)  the  set  of  personality 
factors  alone  and.  (b)  the' set  of  personality  factory  plus  the  other 
organismic  variables,  viz.  touch,  short-ten?1,  memory,  age,  sex,  and 
degree  of  residual  vision.  Table  38  gives  the  two  sets  of  beta  weights 
and  multiple  H's  for  post-test  I in  relation  to  (a)  and  (b).  On  their 
own,  the  personality  factors  give  a multiple  R of  0.66  which  is  not 
significant:  in  con junction  with  the  other  organismic  variables  the 
correlation  is  raised  to  0.85,  accounting  for  some  72$  of  the  total 
variance.,. . and  this  is.  significant  at  the  2.5$  level.  The  equation  for  . 
the  16  P.F.  plus  just  tactual  ability  and  sex  gives  a multiple  R of  : 
0.8403  (percentage  -variance  = 71$)  which,  with  l8  and  25  df,  is 
significant  beyond  the  1%  level,  and  clearly  not  significantly 
different  from  the  co-efficient  obtained  with  all  the  independent 
variables.  The  tactua.1  ability  and  sex  factors  alone  yield  a 
significant  multiple  R of  0.69  (percentage  variance  = 47$). 

In  relation  to  braille  post-test  II  (Table  39)  neither  of  the 
two  regression  equations  yields  a significant  multiple  R (0.6105  using  j 
the  personality  variables,  0.7605  using  all  the  independent  variables).  j 
The, touch  and  sex  factors  alone  yield  a multiple  R of  0.5946  (percentage 
variance  = 35$)  which ; is  significant  beyond  the  1 ! level.  j 

For  braille ^post-test  III  (words  only),  neither  of  the  two  j 
regression  equations  yields  a significant ; multiple  R ( 0.6358  using  the  ; 
personality  variables,  0.7679  using  all  the  independent  variables). 

Details  are  shown  ip  Table  40.  The  equation  for  the  l6  P.F.  plus  just 
tactual  ability  and' sex  gives  a multiple  R of  0.7584  (percentage  variance 
= 5*8$)  which,  with  18  and  2 df,  is  significant  only  at  the  10$  level.  The 
touch  and  sex  factors  alone  yield  a multiple  R of  O.628I  (percentage  j 

variance  = 39$)  which  is  significant  beyond  the  1$  level. 

If  corrections  are  made  to  the  obtained  R’s  for  the  small  sample, 
then  in  essence  the;  amount”. of  'variance ■'accounted'' 'for 'Is  going  to  be  little 
different  from  that1'  account  ed~"f or  by,  "say,  'just' intelligence  and  tactual 
ability;')  Some  estimate' of  '€h^~ampoi^aiibd.''  of  "these  'two  -variables- may- be? 
obtained  by  calculating  their  contribution-  to  the  variance  shown,  in  the: 
right-hand  side  of  Table  38.  This  indicates  that  some  72$  of  the  variance 
in  braille  performance  is  accounted  for  by  the  complete  set  of  independent 
variable  tests  used  in  the  experiment,  and  of  this  72$,- the  crystallized 
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intelligence  factor  provides  24 1 (r  = 0.5044,  beta  = 0.4690)  and  the 
tactual  ability  factor  provides  325?  (r  = 0.6092,  beta  = 0.5235).  While 
the  absolute  sizes  of  these  quantities  vary  from  test  to  test,  the 
pattern  remains  the  same;  i.e.  touch  and  intelligence  account  for  the 
greater  part  of  the  variance  extracted. 


Table  38.  Regression  Co-efficients  and  Multiple  Correlations  for  Braille 
Post-test  I (Study  Wo.  5.) 


Independent  Variables 

Beta  Weights  and 
Standard  Deviations 

Beta  Weights  and 
Standard  Deviations 

A 

-0.1200 

1.4378 

-0 ,2040 

1.5392 

B 

0.591T 

1.4257 

0.4690 

1.6471 

C 

-0.3667 

1.4957 

-0.3184 

1.5884  - 

E 

0.2256 

1.4683 

0.2413 

1.4985 

F 

0.0094 

1.3077 

O.1626 

1.5517 

G 

0.0377 

1.3011 

0.0795 

1.3164 

H 

0.1247 

1.5038 

0.1753 

1.6543 

I 

0.0595 

1.5205 

-0.0475 

1.5809 

L 

-0.1934 

1.5197 

-0.2940 

1.6986 

M 

0.1313 

1.2907 

0.0282 

1.5090 

N 

-0.0349 

1.231S 

0.0300 

1.2461 

0 

-0.3073 

1.5751 

-0.1675 

1.7165 

Ql 

-0.1629 

1.3002 

-0.2078 

1.3346 

q2 

-0.2005 

1.7873 

-0.2139 

1.8871 

Q3 

-0.2243 

1.3885 

-0.1176 

1.5340 

Q4 

0.0793 

1.2972 

0.1126 

1.4261  ' 

Tactile  Discrimination 

--- 

— 

0.5235 

1.2610 

Short-term  Memory  (Digits) 

— 

— 

-0.0974 

1.4251 

Age 

— 

— 

-0.0469 

1.3438 

Sex 

— 

— 

0.0940 

1.7333 

Degree  of  Residual  Vision 

— 

— 

0.1701 

1.5338 

F- Ratio 

1.2784 

2.746i 

Degrees  of  Freedom 

16,27 

21,22 

Multiple  Correlation 

O.6565  (N.S.) 

0.8503 

( P <.  025 ) 

Percentage  of  Variance 

43.10 

72i39 
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Table  39*  Regression  Co-efficients  and  Multiple  Correlations  for  Braille 
Post-test  II  (Study  No.  5.) 


Independent  Variables 

Beta  Weights  end 
Standard  Deviations 

.Beta  Weights  and 
Standard  Deviations 

A 

-0.1205 

I. 1378 

-0.196! 

1.5392 

B 

0.1005 

1.1257 

0.2052 

1.6171 

C 

-0.1118 

1.1957 

-0.1088 

1.5881 

E 

0.1153 

1.1683 

0.1792 

I.I985 

F 

-0.061l 

1.3077 

0 . 0018 

1.5517 

G 

-0.0578 

1.3011 

-0.0139 

1.316! 

H 

0.1999 

1.5038 

0.1158 

1.6513 

I 

0.0808 

1.5205 

0.0177 

1.5809  ' 

L 

-O.3898 

1.5197 

-0.5028 

1.6986  , 

M 

0.0670 

I.2907 

0.1152 

1.5090  ! 

.N 

-0.1731 

1.2318 

-0.1122 

1.2161  : 

0 

-0.2265 

1.5751 

-0.1518 

1.7165  : 

% 

-0.1I01 

1.3002 

-0.1773 

1.3316  : 

Q2 

-0.0337 

1.7873 

-0.1701 

1.8871  ; 

q3 

-0.2938 

1.3885 

-0.3073 

1.5310 

% 

-0.0881 

1.2972 

-0.0893 

1.1261  ; 

Tactile  Discrimination 

— 

— 

0.1907- 

1.2610 j 

Short-term  Memory  (Digits) 

— 

0.1693 

• -1.1251  • 

Age 

— 

— 

-0.0115 

1.3138 

Sex 

— 

— 

-0.0128 

1.7333 

Degree  of  Residual  Vision 

— 

— 

-O.1608 

1.5338 

F- Ratio 

1.0027 

1.1372 

- Degree  of  Freedom 

l6. 

,27 

CM 

CM 

r-T 

CM 

Multiple  Correlation. 

0.6105 

('N.S.) 

0.7605  (N.S.)  ; 

Percentage  of  Variance 

37. 

.27 

57.8! 
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Table  Uo . Regression  Co-efficients  and  Multiple  Correlations  for  Braille 
Post-test  III  (Study  No.  5.) 


Independent  Variables 

Beta  Weights;  and 
St  an dar d Devi at ions 

Bet  a "Wei  ght  s and 
Standard  Deviations 

A ' ' ’ 

0.0332 

■ 1.4378 

-0.0223 

1.5392 

B 

0.3535 

1.4257 

0.2419 

1.6471 

C 

-0.4094 

1.4957 

-0.3782 

1.5884  : 

E 

0.1002 

1.4683 

0.135t 

1.4985 

F 

-0.1589 

1.3077 

-0.0997 

1.5517 

G 

0.0406 

1.3011 

0.0690 

1.3164 

H 

0.1945 

1.5038  1 

0.2557 

1.6543 

I 

0.1191 

1.5205 

0.0422 

1.5809  , 

L 

-0.2684 

: 1.5197 

-0.3247 

I.6986  ; 

■ M 

0.1044 

1.2907 

0.0488 

1.5090  ! 

N 

-0.2031 

1.2318 

-0.1398 

1.2461  ; 

0 

-0.2875 

; 1.5751 

-0.1716 

1.7165  1 

% 

0.0090 

: 1 . 3002 

-0.0446 

1.3346 

% - 

0.1070 

; 1.7873 

0.0511 

1.8871 

q3 

-0.2328 

1.3835 

-0.1837 

1.5340 ; 

0.1284 

' 1.2972 

0.1349 

1.4261 : 

Tactile.  Disc  rimn  at i on 

— 

0.4o4l 

1.2610 

Shcrt-tem  Memory  .(Digits) 

— 

— 

0.0052 

1.4251 

Age 

— 

— 

-0.1316 

1.3438: 

Sex 

— 

— 

0.1119 

1.7333: 

Degree  of  Residual  Vision 

— 

— 

0.0751 

1.5338 

F-Ratio 

.1449 

1. 

5055 

Degrees  of  Free don  : 

16,27 

21,22 

Multiple  Correlation 

0.6358  (N.S.) 

0.7679 

(N.S.) 

Percentage  of  Variance 

40.42 

58.97 
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3.  Profiles  of  the  Low  and  High  Scorers 

If  the  results  are  looked  at  in  terns  of  the  organisnic  variables 
char act eristic  of  the  high  and  the  low  braille  scorers,  profiles  are 
obtained  as  shown  in  Fig.  10  (details  in  Table  4l).  The  braille  test  used 
as  the  criterion  is  III,  the  nunber  of  words  read  in  the  passage  of 
continuous  prose.  From  each  of  the  four  treatment  cells  the  two  highest 
and  two  lowest  scorers  were  chosen.  Two  groups,  one  comprising  8 high 
braille  scorers  and  the  other  8 low  braille  scorers,  were  thus  obtained, 
the  means  and  standard  deviations  being  shorn  in  Table  4l,  together  with 
the  t-ratios  used  to  test  the  significance  of  the  differences  between  the 
respective  means  (the  variances  being  pooled  and  the  t-test  two-tailed). 
The  statistically  significant  differences  are  on:  tactile  discrimination 
ability,  intelligence  (factor  B),  surgency/desurgency  (factor  F) , and 
self-sufficiency  (factor  Q2). 

Discussion. 

The  experimental  part  of  the  investigation  revealed  that  -a  trend  ' 
discernible  among -the  blindfolded,  sighted  subjects  in  . Study  4,  for  higher 
performance,  by  those  using  the  .large  cell  version  of  the  teaching 
.programme  was  confirmed  with  the  blind  subjects.  However,  the  significant 
interaction  between  cell  size  and  grade  of  braille  showed  that  large  cell 
treatment  was  significantly  more  beneficial  only  when  combined  with  the 
contracted  braille.  The  higher  means  of  the  uncontracted,  large-cell 
group,  while,  not  significant,  are,  nevertheless , seen  as  suggestive,  taken 
together  with  the  results  of  Study  5»  of  a possible  real  overall 
superiority  for  the  large-cell  treatment.  The  need  for  further 
experimentation  seems  clear,  with  attention  being  focussed  upon  the 
nature  and  timing  of  the  transfer  from  large  to  small  cell.  The  higher- 
performance  of  the  large-cell  group  may  be  explicable  in  terms  of  task 
difficulty,  the  task  having  two  components  - one  perceptual  and  the 
other  cognitive.  If  the  tactual  and  spatial  elements  of  the  large  cell 
are  well  above  the  subject’s  recognition  thresholds,  then  the  cognitive 
component  of  the  task,  the  actual  verbal  labelling  of  the  stimuli,  can 
come  into  operation  more  quickly.  In  Hullian  S-R  terms  the  closer 
temporal  contiguity  will  increase  the  habit,  strength. 
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Top  8 Bottom  8 


Top  8 +0.76  +0.26  +0.50  +J.43  +0.63  -0.01  -0.06  -0.59  +0.07  -0.08  +0.1*5  -0.20  -0.04  +0.10  +0.09  -0.46  +0.10  -0.53  -0.17 

Bottom  8 -0.38  -0.04  +0.06  +0.91  -0.32  -0.15  -O.87  +0.72  -0.24  +0.25  +0.17  +0.10  -0.50  +0.4l  +0.50  +0.07  -0.95  -0.64  +0.41 


Table  4l 


Tact. 

Disc, 

High 
Scorers . 
H = 8 

Mean 

10.12 

S.D. 

3.0* 

Low 

Scorers. 
N = 8 

Mean 

6.7! 

S.D. 

2.5< 

* 

2.2: 

p 

\.05 

(dig.) 

!r 

3.06 

2.5  1.09  1.1.2  2.55  3.31  3.03  6.73  3.97  3.64  3.26  2.12  3.91  2. So  1.58  3.87  5.35 

XT 

6.75 

2.58 

17 .875 

1.9.75 

— -> 

12.0  7.25  13.755  5.125  IS. 625  13.25  12.75  il.O  9.625  8.0  11.5  14.125  10.375  7.875  12.375  14.5 

3.46  1.39  2.65  2.76  2.78  2.82  4.38  3.00  1.84  3.84  2.29  3.62  1.55  1.96  2.99  4.39 

* 

0.731 

0.956  2.245  0.321  1.762  3.903  0.639  0.577  0.532  0.642  0.525  0.742  0.807  1.181  2.889  0.135  0.955 

1 

6.05 

H.S.  <.05  8.8.  ,10  «1  8.8.  8 8.  ,S.  ,.8  8.8.  8.8.  8.S.  ,S.  <,5  8.8.  8.8. 

The  more  favourable  altitudes  to  their  experience  of  learning  braille 
of  those  who  had  uncontracted  braille  and  those  who  had  large  cell  is 
possibly  to  be  explained  in  terms  of  cognitive  load.  This. would  be  in  part 
consistent  with  the  explanation  already  suggested  for  the  more  favourable 
attitudes  also  expressed  by  the  sighted  subjects  towards  the  uncontracted 
braille  (Study  4).  The  similarity  in  attitudes  between  the  blind  and  the 
sighted  in  relation  to  grade  of  braille  may  be  seen  as  strong  evidence  for 
supposing  this  particular  finding  to'  .have  some  universal  validity. 

The  personality  variables  on  which  high  and  low  braillists  differed 
significantly  were  B (crystallized  intelligence),  F ( surgency/desurgency) , 
and  Qg  (self-sufficiency),  the  high  scoring  braillists  having  higher  scores 
on  B and  Q^,  and  a.  lower  score  on  F.  In  addition,  they  obtained  significantly 
higher  scores  on  the  pre-braille  tactile  discrimination  test.  The  difference 
on  Factor  B needs  little  comment,  general  mental  capacity  being  certain  to  be 
significantly  related  to  any  activity  in  which  learning  is  involved.  Of 
interest  outside  the  immediate  concern  of  the  project  are  the  differences 
on  F and  Q p*  In  Study  k these  two  factors  were  also  found  to  be  important, 
but  in  the  reverse  direction.  The  more  surgent,  group- dependent  subjects 
are  now  doing  less  well.  On  commonserise  grounds  the  more  ’self-sufficient 
person  might  be  expected  to  reach  higher  levels  of  achievement  and  certainly 
this  is  the  pattern  found  in  most  other  investigations.  However,  it  is  not 
so  much  that  here  success  is  correlated  positively  with  Q2+  an  that  poor 
performance  is  associated  with  Qp-.  It  is  the  more  highly  group-dependent 
subject  who  is  coping  less  well  in  the  self- instructional  situation;  the 
high  scoring  braillist  is,  in  fact,  about  average  (see  Fig.10)  on  this 
factor.  The  difference  on  factor  F is  more  marked,  with  both  groups 
diverging  more  - and  in  opposite  directions  - from  the  mean.  The  more 
surgent » enthusiastic,  talkative,  expressive  subjects  are  obtaining  lower 
braille  scores,  while  the  nore  desurgent,  introspective,  serious  learners 
are  performing  better.  This  clear-cut  difference  ..between  the  blind  and 
sighted  subjects  may  best  be  interpreted  in  terms  of  the  Furneaux  (1957) 
and  Lynn  (1959)  findings  discussed  in  Study  4,  that  <.s,  in  terms  of 
extraversion  being  advantageous  at  school  level  but  having  detrimental 
effects  on  educational  achievement  beyond  school  level.  F+  and  Qg-  are 
both  important  components  in  Cattell’s  second-stratum  extraversion 
factor,  and  it  would  seem,  therefore,  that  Studies  4 and  5 may  be 
offering  further  evidence  for  the  ’switchover7  theory.  Cattell  and 
Butcher  (1963,  p.189)  have  themselves  suggested  that  the  surgency  factor 
(F)  may  be  related  to  scholastic  achievement  in  opposite  directions  at 
seventh-grade  level  and  university. 
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The  uni-directional  deviations  of  both  groups  from  the  mean  of  the 
whole  group  on  personality  facts  A (affectothymia)  and  Q^( self- sentiment 
development)  are  suggestive  of  non-linear  relationships.  If  they  are  non- 
chance deviations,  they  are  difficult  to  interpret.  It  nay  be  that  the 
good-natured,  co-operative,  adaptable,  A+  subject  fits  readily  into  the 
structural  pattern  of  the  self-instructional  programme,  and  these 
characteristics  therefore  facilitate  success,  particularly  when  combined 
with  self-sufficiency  and  high  intelligence.  The  other  observed 
characteristics  of  high  affectothymia,  viz.  lower  dependability  ”in 
•precision  work  and  in  exactly  meeting  obligations”  (Cattell  and  Eber, 

196**,  p.il),  might  inhibit  success  when  in  combination  with  other 
detrimental  traits,  e.g.  poor  tactual  ability.  The  Q3-  pattern  may  be 
interpretable  in  a somewhat  similar  fashion.  It  is  important 'in  the 
second-stratum  factor  of  anxiety,  and  the  person  low  in  self-sentiment 
may  gain  support  from  this  kind  of  teaching  system  and,  if  possessing 
other  beneficial  characteristics,  score  highly;  if  poor  self-sentiment 
should  go  with,  for  example,  poor  touch  and  below  average  intelligence, 
then  the  trait  may  be  gravely  disadvantageous. 

A point  worth  noting  is  the  relatively  high  mean  age  of  the  whole 
group,  i.e.  k9  years.  It  would  seem  that  age  as  such  was  not  a very 
important  variable  in  the  learning  of  braille,  at  least  in  the  sense 
that  there  was  no  significant  correlation  between  it  and  braille  reading 
performance.  Degree  of  residual  vision,  as  measured  here,  also  had  no 
clear-cut  relation  to  performance.  Sex,  however,  had;  women,  on  average, 
achieved  higher  scores. 

If  the  results  may  be  brought  together  in  one  sentence  it  would 
take  the  form  of  a verbal  equation  specifying  a high  tactual  ability 
woman,  characterised  as  a,ffectothymic,  intelligent,  desurgent,  and  using 
a large-cell,  contracted  braille  teaching  programme. 
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Study  6.  Transfer  from  Large  Cell  to  Snail  Cell  Braille 

The  trend  towards  higher  mean  performance  by  the  sighted  volunteers 
using  the  large-cell  programme  described  in  Study  b was  confirmed  by  the 
performance  of  the  blind  subjects  in  Study  5.  The  differences' between  the 
two  samples,  especially  in  terms  of  mean  age,  intelligence,  tactual 
ability,  and,  of  course,  vision  were  considered  to  be  strong  evidence  of 
the  universal  validity  of  this  particular  treatment  effect.  In  those 
investigations  the  timing  of  the  transfer  from  large  to  small  cell  had 
not  been  based  upon  anything  more  substantial  than  the  investigator's 
own  'judgment'.  That  this  would  result  in  the  optimal  timing  was 
unlikely.  In  the  absence  of  any  coherent  set  of  guiding  principles, 
recourse  would  have  to  he  made  to  controlled  observation,  i.e.  experi- 
ments in  which  this  variable  would  be  manipulated  to  assess  its  effect 
on  performance.  The  small-scale  investigation  to  he  reported  below  was 
an  attempt  to  obtain  some  information  on  this  point. 

Purpose. 

This  study  was  concerned  with  a preliminary  exploration  of  the 
parameters  of  the  problem  of  the  timing  of  transfer  from  large  to  small 
cell  braille.  One  extreme  set  of  conditions  was  to  he  examined,  viz. 
the  use  of  large  cells  throughout  the  whole  of  the  teaching  phase,  with 
small-cell  braille  not  being  encountered  until  the  post-testing  situation. 
The  reasoning  behind  this  approach  to  the  problem  was  that  a 'working 
backwards'  in  a series  of  later  experiments  would  eventually  lead,  like 
all  approximating  procedures,  to  the  best  'fit'.  A second  objective 
was  to  see  whether  the  teaching  could  he  done  by  a non-specialist, 
someone  who  knew  no  braille  at  all.  In  the  absence  of  regular  visits 
from  a home-teacher,  the  newly-blinded  person  who  has  no  access  to  a 
tape-recorder  from  which  to  obtain  instruction  and  explanation  is 
confronted  with  a difficult  task  if  he  wishes  to  teach  himself  braille. 

A transcript  of  the  tape-recorded  lessons  could,  however,  he  read  by  a 
sighted  helper.  It  was  on  this  problem  that  the  second  objective  was 
centred. 
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Subjects . 

9 sighted  volunteers  were  obtained,  5 women  and  -4  men  in  the  age 
range  of  15-60  years . None  of  them  knew  anything  about  braille.  They 
were  obtained  from  the  local  community,  including  a youth  club,  in 
response  to  a written  appeal  for  volunteers.  The  ’teacher’  was  a woman 
colleague  who  was  not  a trained  teacher  and  who  knew  no  braille. 

Methods.  Procedure,  and  Materials, 

A shortened  and  slightly  modified  version  of  the  large  cell 
materials  used  for  Studies  4 and  5-  was  prepared.-  The  end-product  was 
a seven-lesson  programme  of  uncontracted  braille,  entirely  in  large 
cell  format . Subjects  attended. in  two  groups,  one  consisting  of  one 
man  and  five  women  and  the  other  of  three  men,  this  arrangement-being 
adopted  to  fit  in  with  the  working  schedules  of  the  volunteers.  The 
teaching  and  testing  extended  over  a period  of  almost  two  weeks,  one 
lesson  of  approximately  45  minutes’  duration  being  covered  in  each  of 
seven  sessions. 

The  procedure  was  for  the  brailled  materials  to  be  retained 
by  the  teacher  who  distributed  them  only  when  the  subjects  had  put  on 
their  blindfolds.  In  this  way,  no  sight  of  the  braille  was  obtained 
until  all  lessons  and  tests  had  been  completed.  The  teacher  read  the 
type-script  instructions',  watched  the  learners  while  they  made  the 
tactual  responses  called  for,  and  gave  individual  help  if  anyone  lost 
his/her  place.  Where  a verbal  response  was  required,  the  group  were 
encouraged  to  speak  it  aloud  and  the  teacher  then  read  out  the  ’correct’ 
ansvrer,  allowing  time  for  a ’ re-search v if  a’ learner  had  made  an 
incorrect  response.  Although  the  subjects  could  not  take  the  brailled 
booklets  away  with  them  for  revision  purposes,  short  recapitulations 
of  the  material  of  the  previous  lessons  were  built  into  the  lessons. 

At  the  end  of  the  learning  phase,  four  5-ainute  recognition 
tests  were  administered  on  an  individual  basis,  the  subjects  again  being 
blindfolded.  Two  of  the  tests  were  in  large  cell  format,  two  in  small. 
One  test  in  each  format  consisted  of  the  alphabetical  signs  arranged  in 
random  order,  doubled  spaced  from  one  another,  each  sign  appearing  three 
or  four  times.  Subjects  were  asked  to  try  to  identify  as  many  signs  as 
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possible  in  a period  of  fire  minutes.  The  other  two  tests,  one  in  each 
format,  consisted  of  groups  of  four  letters,  not  making  intelligible 
words  or  syllables,  spaced  as  in  the  standard,  word  lay-out.  In  this 
case,  tactual,  interference  from  adjacent  cells  was  possible  and  the  task 
therefore  more  difficult.  No  indication  as  to  correctness  of  response 
was  given  and  the  order  of  the  tests  was  changed  according  to  a pre- 
determined sequence  to  balance  order  of  presentation  and  thus  distribute 
any  possible  effects  associated  with  order  and  fatigue. 

Results . 

The  mean  difference  between  the  large  and  small  cell  versions 
of  Test  1 (spaced  cells)  was  so  small  (see  Table  42)  that  no  test  of 
significance  was  called  for.  However,  the  mean  difference  between  the 
large  and  small  cell  versions  of  Test  2 (unspaced  cells)  was  large 
enough  to  warrant  examination.  A two-tailed  t-test  for  correlated 
means  gave  a t-ratio  of  2.235  which,  with  8 degrees  of  freedom,  just 
failed  to  reach  significance  at  the  5/*  level. 


Table  42.  Means  and  Standard  Deviations  of  Large  and  Small  Cell  Tests 
(Study  No.  6.)  N = 9 


Small  Cell 

Large  Cell 

Test  1 

(spaced  cells) 

M =25.8 
SD  = 12.6 

M = 26.1 

SD  = 15.1 

Test  2 

(unspaced  cells) 

; 

M = 15.1 
SD  = 11.2 

M = 24.1 
SD  = 12.3 

Discussion. 


The  negligible  difference  between  the  means  on  the  spaced  cells 
would  suggest  that  the  transfer  to  small  cell  at  the  latest  possible  time, 
during  the  testing  situation,  was  effected  easily.  However,  the  somewhat 
greater  difference  on  Test  2 in  which  the  recognition  task  would  seem, 
prima  facie,  to  be  more  demanding  may  be  seen  to  suggest  that  an  earlier, 
more  carefully  prepared,  transition  is  indicated.  The  ’working  backwards’ 
to  find  the  optimal  timing  may  not  need  to  go  very  far.  Further 
experimentation  at  this  end  of  the  continuum  would  seem  to  be  called  for, 
blind  subjects  being  required.  The  non-braillist  teacher  clearly  managed 
to  use  the  instructional  materials  with  some  success.  In  a non-experi- 
mental  situation  the  subjects  would  be  able  to  do  a considerable  amount  of 
revision  between  lessons  and  this  would  be  expected  to  lead  to  an  even 
greater  amount  of  learning. 
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Conclusion 


The  investigations  described  in  this  report  were  an  attempt  to 
approach  the  problem  of  braille  teaching  and  learning  in  a methodical 
way.  They  are,  of  course,  in  no  sense  exhaustive,  and  even  within  their 
own  limits  they  are  in  need  of  replication  to  test  the  validity  of  their 
findings.  In  the  brief  discussion  which  follows,  some  of  the  major 
findings  are  referred  to  and  their  implications  for  teaching  and  further 
research  are  examined.  In  the  discussion,  the  target  population  to  whom 
everything  is  related  consists  of  the  newly-blinded  who  have  learned  to 
read  ink-print  before  the  onset  of  blindness. 

Teaching  Methods. 

Divisions  of  opinion  and  practice  among  school-teachers  and 
home-teachers  were  revealed  by  the  survey  reported  in  Study  1.  The  two 
principle  differences  centered  upon  starting  the  teaching  of  braille 
(l)  with  the  simple  letter  signs  or  those  same  signs  labelled  both  as 
letters  and  words  according  to  position, • and  (2)  with  an  expanded  cell 
or  with  the  standard  cell.  The  first  issue  normally  seems  to  be  settled 
by  each  teacher  according  to  whether  he  places  greater  importance  upon 
what  is  conceived  as  on  ’easy’  gradient  of  learning  in  the  initial  stages 
or  upon  a supposed  later  difficulty  of  ’unlearning’ . The  advocate  of 
the  former  believes  it  is  easier  for  the  learner  if  the  task  consists 
of  learning  to  attach  known  labels  to  new  stimuli  in  a straightforward 
one-to-one  fashion;  only  when  that  has  been  accomplished  find  the  bonds 
between  the  stimulus  and  the  response  are  well  established  should  new 
rules  and  new  tasks  be  introduced.  The  advocate  of  the  contracted 
method  would  seem  to  believe  that  it  is  easier  to  learn  to  attach  two 
labels  to  a stimulus  right  from  the  start;  in  that  way  the  learner  only 
meets,  say,  the  word  CM  in  its  contracted  form  and  does  not  have  to 
learn  later  that  it  never  appears  in  literary  braille  in  a fully-spelled- 
out  form.  In  addition,  the  reading  rate  should  be  faster  in  the  early 
stages  because  there  are  fewer  signs  to  be  felt  arid  decoded.  The 
learner's  motivation  will  thus  be  maintained  at  a higher  pitch  during 
the  critical  early  stages  of  learning  to  read  in  a new  medium.  The 
suijporters  of  these  apparently  different  methods  presumably  obtain 
sufficient  reinforcement  from  their  behaviour  to  maintain  their  beliefs 
and  practice. 


no  - 


Individual  differences  among  learners  are  such  that  the  methods 
used  by  their  teachers  are  unlikely  to  account  for  more  than  a relatively 
small  proportion  of  the  .observed  variability,  and  to  that  extent  the 
finding  in  Studies  4 and  5 of  no  significant  differences  attributable 
solely  to  grade  of  braille  is  not  altogether  surprising.  In  the 
conventional  teaching  situation,  a teacher  strongly  committed  to  a 
particular  approach  is  likely  to  make  it  work,  even  if  there  is  an 
alternative  that  is  somewhat  better.  Where  the  alternative  is  not 
massively  superior,  the  choice  is  of  little  importance  - in  itself.  It 
is  when  there  are  numbers  pf  bi-polar  choices  available  that  the  selection 
of  each  of  the  slightly  inferior  alternatives  may  begin  to  have  observ- 
able effects,  and  even  then  only  in  relation  to  whole  groups  rather 
than  specific,  individual  learners. 

It  is  in  this  connection  that  the  divergence  over  use  of  large 
cell  braille  - both  in  conventional  practice  as  revealed  in  the  survey 
and  in  the  actual  results  of  the  experiments  reported  above  - should  be 
seen.  The  significant  interaction  found  between  grade  of  braille  and 
cell  size  in  Study  5 suggests  that  the  combination  of  a contracted  form 
of  braille  and  a large  cell  configuration  leads  to  higher  levels  of 
performance  in  the  initial  stages  of  learning.  Corroborative  evidence 
in  support  of  this  particular  finding  may  he  cited  from  the  trend 
observed  among  the  apparently  very  different  sample  of  blindfolded, 
sighted  girls  where  the  highest  set  of  mean  scores,  even  though  not 
statistically  significant , was  also  associated  with  the  large-cell, 
contracted  braille  group.  To  what  extent  the  results  are  likely  to  he 
generalizable  outside  the  limits  of  this  self-instructional  system, 
it  is  impossible  to  say.  For  the  purposes  of  further  development  of  the 
programmed  materials  used  in  this  project,  a decision  has  to  he  made  on 
the  only  experimentally  evaluated  evidence  to  hand;  the  programme  to  be 
modified  and  made  available  to  learners  will  therefore  be  a large  cell, 
contracted  braille  edition.  The  more  favourable  attitudes  of  the  learners 
to  their  experience  of  learning  an  unccntracted  system  are  difficult  to 
reconcile  in  practical  terms  with  the  superior  performance  on  the  large 
cell,  contracted  braille. 
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An ‘attempt  to  obtain  a more  precise  specification  of*  the  important 
components  of  the  teaching  side  of  the  braille  teaching/learning  system 
would  need  to  be  based  upon  an  examination  of  the  relative  value  of  some 
of  the  other  variables  isolated  in  the  Study  1 survey.  Pre-bra.ille 
touch  training;  whole  word  signs  only;  alphabetical  or  non- alphabetical 
order;  standard  and  non-standard  spacing  between  signs,  words,  and  lines; 
hand  and  finger  usage:  the  optimal  combination  of  these : factors  would  no 
doubt  improve  the  efficiency  of  the  teaching  component.  The  potential 
value  of  research  on  the  effectiveness  of  a carefully  graded  reduction  in 
size  of  the  braille  cell  has  already  been  touched  upon.  Yet  any 
improvement  on  those  variables  directly  under  the.  control  of  the  teacher  is 
unlikely  to  account  for  more  than  a minor  part  of  the  total  varianc 
in  performance. 

Learner  Characteristics. 

The  major  part  of  that  variance  consists  of  the  charactferrsticss 
brought  to  the  task  by  the  learners.  The  investigation  has  attached 
names  to  some  of  the  factors  that  would  seem  to  be  important:  tactual 
ability,  general  intelligence,  sex,  surgency/desurgency,  affectothymia, 
self-sufficiency /group  dependence.  What  has  not  been  investigated  in 
any  very  direct  way  is  specific  motivation,  nor  has  the  investigation 
gone  very  far  in  ’explaining’  the  importance  of  these  factors  . Further 
research  is  needed  if  we  are  to  gain  a fuller  under standing  of  the  why 
and  how. 


To  that  end,  test  instruments  of  proven  validity  and  reliability 
are  required.  A personality  inventory  standardized  on  sighted  subjects 
may  or  may  not  be  the  best  tool  for  measuring  personality  traits  of 
newly-blinded  persons.  The  effect  on  personality  of  the  trauma  of 
blindness  is  difficult  to  assess  in  any  accurate  manner:  there  is  no 
'before  blindness'  measure  against  which  to  make  a comparison,..-..  At  .present 
there  is  no  satisfactory  instrument  for  measuring  tactual  discrimination 
ability  but  the  ad  hoc  test  devised  for  this  investigation  may  be  capable 
of  improvement,  either  by  extending  it  in  length  or  by  adminstering  it 
under  timed  conditions.  Convert  it,  that  is,  from  a power  to  a timed 
test.  In  this  way  its  predictive  validity  may  be  improved,  thus  making 
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it  a useful  and  easily  administered  test  in  the  hands  of  teachers  and 
others,  blind  or  sighted,  concerned  with  the  education  and  welfare 
of  the  adventitiously  blinded. 

Programmed  Learning. 

The  discussion  of  programmed  learning  in  Chapter  1 touched 
upon  the  possible  advantages  to  the  blind  of  audio  programming 
(presenting  instruction  through  tape-recordings).  In  these 
investigations  ample  proof,  subjective  and  objective,  has  been  obtained 
to  show  that  even  very  elderly  blind  persons  can  operate  portable  tape- 
recorders  and  reach  satisfactory  levels  of  achievement.  Programming 
is  not  going  to  be  a panacea  for  their  learning  ills  but  it  does 
promise  to  be  one  means  of  helping  to  mitigate  some  of  the  disabilities 
they  now  suffer.  It  is  hoped  that  the  revisions  now  being  made  to  the 
programme  used  in  these  investigations  will  serve  this  end. 
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APPENDIX  2 

SOME  EXAMPLES  OF  LESSONS  USED  IN  THE  SECOND  DRAFT 
OF  THE  PROGRAMME:  - 


1.  Scripts  of  Tape-Recorded  Lessons, 
Nos.  1,  2,  3,  13,  15,  22,  and  30. 

2.  Brailled  Lessons  Corresponding 
to  No.  1. 
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2.1 


Exercise  1 


This  is  Exercise  1. 

As  you  probably  know,  braille  is  a method  of  reading  and  writing  invented 
by  a Frenchman,  Louis  Braille,  and  based  on  a system  of  raised  dots0 
These  dots  can  be  arranged  into  various  patterns  capable  of  being  felt 
and  identified  through  the  fingertips* 

The  basic  pattern  consists  of  six  dots  arranged  like  the  spots 
on  a domino  piece*  Think  of  this  basic  pattern  as  two  columns  of  dots, 
three  dots  in  the- left  hand  column  and  three  dots  in  the  right  hand 
column*  We  refbr  to  the  space  covered  by  the  six  dots  as  a' cell. 

A number  is  given  to  each  dot  in  the  cell.  For  example,  the 
dot  on  the  top  left  is  called  dot  1.  The  one  beneath  it  on  the  left  is 
called  dot  2.  and  the  bottom  dot  on  the  left  is  called  dot  3,  The  dot 
on  the  top  right  is  dot  4,  the  one  beneath  that  is  dot  5,  and  the  bottom 
right  hand  dot  is  dot  6. 


Move  now  to  the  first  page  of  the  braille  work  book.  It  is 
divided  into  a group  of  sections  which  are  separated  from  each  other  by 
a long  line  of  dots  running  right  across  the  page.  The  first  section  is 
marked  on  the  left  by  a column  of  dots,  Nos.  1,2,  and  3 arranged  under 
one  another,  giving  the  impression  of  a rather  short  straight  line. 

When  you  have  lined  yourself  up  on  this  mark,  move  your 
finger  to  the  right  about ’an  inch  or  so*  You  should  now  feel  what  we  call 
the  full  cell  of  six-dots. 

Practise  stroking  this  cell  with  a light  left  to  right  movement 
Do  it  two  or  three  times Make  sure  not  to  rub  your  finger  up  and  down, 
nor  round  and  round*  When  you  have  done  this  a few  times  move  to  the 
right  -again  where  you  will  find  another  full  cell  about  away.  Practise 
the  left  to  right  movement  gently  and  lightly  and  dc  this  with  each  of 
the  other  full  cells  in  section  one. 

Get  ready  to  switch  off  the  tape-recorder  when  you  are  given 
the  instruction  and  practise  these  movements  across  the  full  cells  that 
are  brailled  out  in  'Section  I',  When  you  have  done  that  and  you  are  happy 
about  it,  switch  on  again  for  the  next  section. 

Switch  off  and  practise  now. 


If  you  are  now  ready,  let  us  move-  to  Section  2, 

This  is  marked  on  the  left  by  two  columns,  each  of  them  probably  feeling 
like  a short  straight  line.  When  you  are  ready  and  have  got  yourself 
marked  up  on  those  two  columns  which  are  meant,  to  represent  Section  2, 
go  ahead  and  feel  the  first  cell  in  this  Section  2,  You  will  notice 
that  it*  has  one  dot  missing. 

Q9:  Which  is  the  missing  dot? 

A,:  Dot  2,  the  middle  one  on  the  left  is  missing. 

Can  you  feel  .the  gap  or  the  hollow  left  in  the  middle  on  the  left  hand 
side  of  the  cell  where  dot  2 is  missing?  Feel  this  a couple  of  times. 
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Whoa  you  are  ready  move  across  to  the  second  sign  in  Section  2. 

Q.:  Which  dot  is  missing  in  this  second  sign? 

A.:  Dot  1,  the  top  dot  on  the  left  is  missing  in  this  case. 

Note  the  gap  on  the  top  left  as  your  finger  moves  left  to  right. 
Practise  this  left  to  right  movement  across  the  page.  Don't  move 
the  finger  up  and  down  nor  round  and  round.  Practise  moving  across 
from  left  to  right  and  see  if  you  can  spot  dot  1 missing,  the  top 
left  hand  dot. 

You  probably  get  an  impression  of  a short  line  on  the  loft,  a longer 
line  on  the  right.  And  this  short  line  or  column  on  the  left  is  because 
we  have  dot  1 missing  and  the  right  hand  side  of  the  cell  will  feel 
longer  because  it  has  all  the  dots  there,  Nos.  4,  5,  and  6.  When  you 
are  satisfied  that  you  have  correctly  spotted  dot  1 as  missing  move 
across  to  the  right  to  the  third  sign  in  Section  2. 

Q.:  Which  dot  is  missing  in  this  third  sign  in  Section  2? 

A.:  Dot  3 is  missing  in  this  case. 

As  your  finger  moves  over  the  sign  you  will  notice  that  the  left 
hand  side  is  shorter  than  the  right  hand  side  and  this  is  because 
we  have  dot  3 missing  giving  us  a shorter  left  hand  side.  Practise 
this  two  or  three  times  and  then  when  you  are  ready  move  on  to  the 
fourth  sign  in  Section  2. 

Q. : If  yoii  are  now  on  the  fourth  sign  in  Section  2,  say  again  which  dot 
is  missing  in  this  fourth  sign. 

A.:  It  is  dot  5 that  is  missing  in  the  fourth  sign. 

Notice  the  gap  in  the  middle  of  the  right  hand  side.  Does  it  feel 
fairly  large?  Try  to  make  your  finger  aware  of  dots  4 and  6,  with  the 
hollow,  the  gap,  between  them  where  dot  5 is  missing  - a long  line  on 
the  left  and  then  a gap  between  4 and  6 where  we  have  dot  5 missing. 

Again  practise  this  and  when  you  are  ready  move  over  to  the  fifth  sign. 

Q. : Which  dot  is  missing  here? 

A.:  It  is  dot  6 missing  in  this  fifth  sign. 

Sometimes  it  is  difficult  to  spot  that  dot  6 is  missing.  The  finger 
often  doesn't  pick  up  that  bottom  right  hand  side  of  the  cell.  So 
move  on  to  this  sign  with  the  soft,  light,  left  to  right  movement 
feeling  the  long  left  hand  side  to  the  cell,  and  then  on  the  right 
we  find  the  much  shorter  line  where  we  have  dots  4 and  5 and  then 
the  space  where  dot  6 is  missing. 

When  you  are  ready  move  on  to  the  last  sign  in  Section  2. 

Q.:  Which  dot  is  missing  in  this  sixth  sign? 

A.  Dot  4 is  missing. 

Again  feel  the  long  lino  on  the  left  where  we  have  dots  1,  2,  and  3, 
and  the  shorter  line  on  the  right  where  we  have  dots  5 and  6.  Dot  4 
at  the  top  right  is  missing. 

Now  I suggest  you  go  over  the  six  signs  in  Section  2,  practising  the  left 
to  right  movement  and  building  up  a mental  picture  of  the  feel  of  each 
cell  when  each  one  of  the  dots  is  missing  in  turn. 

Go  over  this  and  don't  go  on  until  you  are  quite  happy  to  proceed. 

So  switch  off  and  practise  this  Section  now. 


When  you  are  r eddy  we  move  on  to  Section  3, 

Section  3 is  marked  by  three  lines  or  vertical  columns,  the  line  or 

column  consisting  of  three  dots  and  probably  feeling'  like  a straight 

line.  This  shows  that  we  are  at  Section  3. 

When  you  are  ready  move  on  to  the  first  sign  in  Section  3. 

Now  in  this  particular  Section  I would  like  you  to  say  which  dots 
are  there,  not  those  that  are  missing,  but  actually  say  the  ones  that 
are  there. 

Let  us  take  the  first  one  then. 

Section  3,  The  first  sign: 

Q. : Which  dots  have  we  in  this  first  sign? 

A.  We  have  dots  1,  2,  3,  4,  and  5c 

Tour  finger  meets  an  obstacle  on  the  left  that's  a long  line  - dots 
1.  7 and  3.  As  it  moves  over  to  the  right,  try  to  xjick  up  the 
shorter  line  made  by  dots  4 and  5.  So  here  we  have  dots*  1,  2,  3,  4, 
and  5 « 

Q. : When  you  are  ready  moye  on  to  the  next  sign  in  Section  3 and  again 
identify  the  dots  that  are  there. 

A,:  In  the  second  sign  in  Section  3 we  have  dots  1,  2,  3,  4, 

Notice  the  longer  line  on  the  left  and  then  the  short  blunt  bit 
on  the  right,  where  we  have  dot  number  4. 

When  you  are  ready  move  on  to  the  third  sign  in  this  section. 

Q, : Which  dots  do  we  have  in  the  third  sign? 

A.:  We  have  dots  1,  2,  3,  and  6 - a long  line  on  the  left  and  that  short 
blunt  little  Lit  on  the  right,  made  in  this  case  by  dot  number  6. 

Practise  that  and  when  you  are  ready  move  on  to  the  fourth  sign  in  this 
Section. 

Q.:  Which  dots  do  we  have  in  the  fourth  sign  in  this  section? 

A.:  We  have  dots  1,  2,  3,  and  5. 

Did  you  pick  up  the  middle  dot  on  the  right  - dot  5 ? The  long  line 
on  the  left,  and  then  the  single  dot,  dot  5,  on  the  right. 

When  you  are  ready  move  on  to  the  fifth  sign  in  Section  3. 

Q.:  Which  dots  do  we  have  in  the  fifth  sign  in  Section  3? 

A,:  We  have  dots  1,  3,  4,  5,  and  6. 

Did  you  notice  the  hollow,  the  gap,  in  the  middle  on  the  left 
between  dots  1 and  3?  So  here  we  have  1,  3,  and  4,  5,  6. 

When  you  are  ready  move  on  to  the  sixth  sign  in  Section  3. 

Q. : Which  dots  do  we  have  in  sign  number  6? 

A.:  We  have  dots  1,  2,  and  4,  5,  6, 

Note  the  short  line  on  the  left  made  by  dots  1 and  2 and  then  that 
longer  line  on  the  right  made  by  dots  4,  5,  6. 

When  you  are  ready  move  on  to  the  seventh  sign  in  Section  3,  the  last 
one . 

Q. : Which  dots  do  we  have  in  sign  number  7? 

A,:  We  have  dots  3,  4,  5,  6. 

Again  notice  the  small  blunt  bit  on  the  left  made  up  of  dot  number  3 
and  then  the  longer  line  on  the  right  made  by  dots  4,  5,  6. 
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Go  over  these  signs  in  Section  3 again  getting  a general  impression 
of  different  patterns  of  dots  - and  when  you  have  gone  over  it  once 
more  have  a short  rest. 


ixight,  you  are  now  ready  for  the  final  Section  in  this  first  lesson. 

I think  that  you  probably  feel  fairly  confident  about  the  position 
and  numbering  of  the  dots;  if  so  let  us  tackle  number  4. 

Section  number  4 is  marked  by  four  vertical  lines,  four  columns,  each 
column  of  three  dots. 

When  you  are  lined  up  on  these  move  to  the  right,  to  the  first  sign  and 
in  this  case  take  each  sign  in  turn  and  say  which  dots  you  can  feel  and 
also  which  dots  are  missing. 

So  in  Section  4 you  are  going  to  state  those  that  are  there  and  those 
that  are  missing. 


Q. : Sign  number  one  in  Section  4.  Which  dots  do  we  have  and  which  dots 
are  missing? 

A.:  We  have  dots  1,  2,  and  4,  6 with  dots  3 and  5 missing. 

So  we  have  the  bottom  left  hand  dot  missing  and  the  middle  dot  on 
the  right  missing  - giving  us  1,  2,  and  4,  6. 

When  you  are  ready  move  on  to  the  second  sign  in  Section  4. 

Q. : Which  dots  do  we  have  in  this  second  sign  and  which  are  missing? 

A.:  We  have  dots  2,  3,  and  4,  6.  Dots  1 and  5 are  missing. 

So  a short  line  on  the  left  with  dot  1 missing  on  the  top  and  then 
we  have  on  the  right  dots  4 and  6,  with  dot  5 ms sing,  with  the 
large  hollow  or  gap  in  the  middle. 

Q. : When  you  are  ready  tackle  the  third  sign  and  state  which  dots  we 
have  and  those  that  are  missing. 

A.:  We  have  dots  1,  3,  and  4,  6,  with  dots  2 and  5 missing. 

Do  you  feel  the  great  gap,  or  hollow,  in  the  middle  where  dots  2 
and  5 are  missing?  When  you  are  happy  about  that  move  on  to  the  fourth 
sign  in  this  Section. 

Q. : Which  dots  do  we  have  in  the  fourth  sign? 

A.:  We  have  dots  1,  3,  5,  6,  with  dots  2 and  4 missing. 

So  we  have  the  hollow  or  gap  in  the  middle  on  the  left  and  the  short 
blunt  line  on  the  right  caused  by  the  missing  dot  4. 

When  you  are  ready  move  on  4o  the  fifth  sign. 

Q. : Which  dots  do  we  have  in  the  fifth  sign  and  which  dots  are  missing? 

A.:  In  the  fifth  sign  we  have  dots  2,  4,  and  6. 

Do  you  feel  the  hollow  on  the  right  caused  by  the  missing  dot  5? 

Could  you  also  note  the  blunt  piece  on  the  left  where  we  have  just 
dot  2? 

When  you. are  ready  move  on. to  sign  number  6 in  Section  4. 

Q. : Which  dots  do  wo  have  in  sign  number  6 and  which  dots  are  missing? 

A.:  We  have  dots  2,  3,  and  4,  5,  with  dots  1 and  6 missing. 

Notice  the  short  blunt  line  given  us  by  dots  2 and  3 with  dot  1 
missing  and  then  on  the  right  another  short  rather  blunt  line  - 
this  tine  higher  up  because  we  have  the  bottom  dot  6 missing. 
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Q. : When  you  are  ready  move  on  to  sign  number  7,  the  last  one  in 

Section  4,  and  again  state  which  dots  there  are  and. which  dots 
are  missing. 

A. s In  this  last  sign  in  Section  number  4 we ; have  2,  3,  and  4,  with 
dots  1,5,  and  6 missing. 

A short:  blunt  line  on  the  left  on  the  bottom  caused  by  the  absence 
of  dot  1 and  then  on  the  right  an  even  shorter  bit  given  us  by  dot 
4 with  dots  5.  and  6 missing.. 


Well,  that  will  do  for  the  time  being.  Go  over  it,  just 
practising  this  left  to  right  movement  and  trying  to  fix  in  your  mind 
the  numbers  of  the  dots  to  get  a general  impression  what  a simple 
cell  feels  like  when  each  of  th.e  dots  is  missing  in  turn. 

That  then  is  the  end  of  the  first  exercise  in  your  first 
braille  book.  Switch  off  now. 


This  is  Exercise  2. 
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Exercise  2 


The  fact  that  the  simj/lo  braille  cell  can  be  made  into 
various  patterns  is  one  of  its  most  important  characteristics.  As  a 
result  of  this  we  can  have  some  braille  cells  standing  for  the  individual 
letters  of  the  alphabet,  some  standing  for  whole  words  like  CaN  and  DO, 
and  some  standing  for  groups  of  letters,  TH.,  or  ED,  or  OV,  This  latter 
group  is  called  the  group  of  contractions  because  one  or  two  cells  of 
braille  have  compressed,  have  squeezed  into  them  if  you  like,  the 
equivalent  of  two,  three,  four  or  more  ink-print  letters. 

As  you  can  imagine,  various  combinations  of  the  dots  can 
also  be  made  to  stand  for  the  numbers  0 - 9.  To  indicate  that  we  are 
about  to  read  a number  and  not  a letter  we  make  use  of  what  is  called 
a Numeral  Sign.  This  Numeral  Sign  is  placed  in  front  of  the  next 
pattern  of  dots  to  tell  us  that  what  follows  is  a number  rather  than 
a letter. 


Now  find  Section  1 in  Exercise  2‘. ....  

It  is  marked  by  a single  column  of  three  dots  on  the  top  left. 
Line  up  on  this  mark  and  then  move  to  the  right.  About  V'  from  the  mark 
you  will  touch  another  sign. 

Q. : Can  you  say  which  dots  this  sign  consists  of? 

A.:  This  sign  consist  of  3,  4,  5,  and  6. 

This  is  the  Numeral  Sign  and  it  is  made  up  of  dots  3,  4,  5,  and  6, 
and  it  r.lways  comes  in  front  of  the  actual  number. 

Feel  this  particular  one  again.  Notice  the  blunt  short  piece  on  the  left 
made  by  dot  3 and  then  the  long  line  of  dots  4,  5,  6. 

Get  the  feeling  of  the  square  corner  of  the  bottom  right  where  the  dots 
come  together.  This  is  our  Numeral  Sign. 

Now  move  another  7"  or  so  to  the  right  and  you  will  find 
another  example  of  the  Numeral  Sign.  Iractise  stroking  your  fingers 
across  it  from  left  to  right,  lightly  and  smoothly.  Now  move  another  7" 
or  so  to  the  right  where  you  will  find  yet  another  example  of  the  Numeral 
Sign. 


When  you  think  you  can  identify  it  try  this  exercise.  There 
are  six  more  signs  in  Section  1 and  among  the  6 signs  there  are  two 
instances  of  the  Numeral  Sign  and  in  this  exercise  you  are  to  pick  out 
the  Numeral  Signs.  In  other  words,  you  are  going  to  find  after  the 
first  throe  Numeral  Signs  in  Section  1 another  6 signs.  Not  all  of  them 
will  be  examples  of  the  Numeral  Sign.  There  are  in  fact  two  examples 
of  the  Numeral  Sign  among  these  other  six  signs.  See  if  you  can  pick 
out  the  Numeral  Signs. 

Q. : Is  the  first  of  these  additional  signs  the  Numeral  Sign? 

A.:  No.  This  isn't  the  Numeral  Sign  because  wo  have  dot  5 missing 
in  this  instance. 

y. : How  about  the  next  sign;  is  this  the  Numeral  Sign? 

A.:  No.  This  particular  sign  has  dots  1,  2,  3,  and  6,  whereas  the 

Numeral  Sign  has  dots  3,  4,  5,  and  6.  This  one  is  not  the  Numeral 
Sign. 
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Q.:  How  about  this  next  sign? 

A.:  Yes,  this  is. an.  example  of  the  Numeral  Sign. .Can  you  feel  the  dot3 
3,  4,  5,  anch  6?  This  is  the  Numeral  Sign. 

Q. % How  about  this  next  one,  the  fourth  one?  Is  this  the  Numeral  Sign? 

A.:  No,  it  only  has  dots  1,  2,  and  3 - a straight  line  of  dots  and  it 
is  not  the  Numeral1  Sign.  . 

Q. : How  about  this  fifth  sign  among  the  additional  signs,  is  this  the 
Numeral  Sign. 

A.:  No.  This  one  has-  dots  3,  4,  and  5.  . 

To  be  a Numeral  Sign  it  would  need  to  have  dot  6 added.  It  is 
almost  a Numeral  Sign,  but  we  are  lacking  that  square  corner  at  the 
bottom  right. 

Q. : How  about  the  last  sign  in  this  line.  Is  this  the  Numeral  Sign? 

A. % Yes.  Here  we  have  dots  3,  4,  5,  and.  6,  that  make  up  the  Numeral  Sign, 


When  you  are  ready  move,  down  to  Section  2.  

This  is  marked  by  two  columns  of  dots.  Line  up  on  this  mark  and  then 
move  about  an  inch  to  the,  right. 

Can  you  feel  the  Numeral  Sign? 

Q. : Can  you  feel  something  immediately  after  the  Numeral  Sign? 

A.:  Well,  immediately  after  the  Numeral  Sign  you  should  have  felt 

another  dot,  dot  1.  Now  the  Numeral  Sign  and  dot  1 together  stand 
for  number  1,. 

Altogether  there  are  ten  instances  of  the  Numeral  Sign  in  this  second 
Section,  each  one  followed  immediately  by  another  sign  unspaced  from 
the  Numeral  .Sign.  The  numbers  they  represent,  are  1,  ;2,  3,  4,  5,  6,  7, 

8,  9,  and  the  last  one  is  nought.  The.  last  one  in  this  Section  is  the 
sign  that  stands  for  nought. 

Take  five  minutes  or  so  going  over  alf,  the  numbers  until  you  think  you 
know  them.  Then  switch  on  again  and  answer  the  following  questions. 

Q.:  Find  the  sign  for  nought.  Describe  how  it  is  made  up  in  terms  of 
the  dots  that  it  has. 

A.:  The  sign  for  nought  which  is  the  last  one  in  this  section  is  made 
.up  of  the  Numeral  Sign  and  dots  2,  4,  and  5. 

Q. : Now  find  and  feel  the  sign  for  number  five  and  say  how  it  is  made 

up. 

A.:  Number  5 is-  made  up  of  dots  1 and  5,  a short  diagonal  line  running 
from  top  left  to  the  right. 

Q. : Find  number  9 and  describe  the  sign. 

A. : Number  9 is  made  up  of  dots  2 and  4,  a short  diagonal  line  running 
from  bottom  left  to  top  right. 

Q, : .Describe  number  6. 

A.;  Number  6 is  dots  1,  2 and  4. 

Q. : Describe  number  2.  . 

A.:  Number  2 is  made  up  of  cj.bts  1 qnd.2;  a short  vertical  line  consisting 
of  dots  1 and  2 is  number  2. 
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Q. : Describe  7. 

A.:  7 is  made  up  of  dots  1,- 2,  4 and  5.  7 is  a rather  square  blob 
of  dots  made  up  of  dots  1,-  2,  4 and  5.  You  may  find  this  one  of 
the  easiest  to  recognise. 

Q. : Wow  describe  3. 

A. : 3 is  dots  1 and  4.  Number  3 is  a short  line  running  across  the  top 
consisting  of  dots  1 and  4. 

Q. : Describe  8. 

A.;  8 is  made  up  of  dots  1,  2 and  5.  A short  line  on  the  left  and  dot 
5 gives  us  number  8. 


Q.: 

A.  2 


Describe  number  4. 

4 is  made  up  of  clots  1,  4,  and  5.  I suggest  you  go  over  the  signs 
in  Section  2 to  make  sure  you  know  what  each  number  consists  of 
and  what  each  number  feels  like.  Switch  off  now. 


Section  3 is  marked  on  the  left  hand  margin  by  the  numeral  sign  and 
dots  1 and  4 representing  number  3.  All  sections  will  be  numbered  in  the 
proper  way  like  this.  That  is  they  will  have  the  numeral  sign  and  then 
the  appropriate  number  following  them.  We  no  longer  make  use  of  columns 
of  dots.  We  will  use  braille  numbers  to  refer  to  the  numbers  of  sections 
we  are  talking  about. 

Now  go  to  the  top  right  hand  corner  of  the  page.  Can  you 
feel  anything  up  there? 

It’s  the  numeral  sign  and  dots  1 and  2 showing  that  we  are 
on  page  2.  The  sign  after  that,  incidentally,  is  the  full-stop.  But 
don't  worry  about  that  for  the  moment.  You  are  going  to  find  the  pages 
numbered  in  the  top  right  hand  corner  and  you  will  find  the  numeral 
sign  and  then  the  number  of  the  page  that  you  are  on  and  then  you  will 
find  this  other  sign,  this  full-stox'. 

Now  find  Section  3 again:  the  numeral  sign  and  dots  1 and  4 
indicating  that  we  are  at  Section  3. 

Now  all  the  numbers  we  have  learned  are  mixed  up  in  this  section.  Try 
and  identify  them.  Give  yourself  a test  and  see  how  well  you  know  these. 

I suggest  that  you  try  to  read  the  sign  and  then  switch  on  again  to 
see  that  you  were  right. 

A. : The  first  one  was  number  7.  The  numeral  sign,  followed  by  dots 
1 , 2 , 4 , and  5 . * 

The  next  one  is  number  1. 

The  next  is  number  nought  or  zero. 

The  next  one  is  4 - the  numeral  sign  and  then  1,  4,  and  5 for  4. 

The  next  one  is  2. 

The  next  one  is  number  9 - the  numeral  sign  and  then  dots  2 and  4 
(that  diagonal  sign  running  left  from  the  middle  to  the  top  right). 
The  next  one  is  number  3. 

The  one  after  this  is  number  5 - dots  1 and  5,  a diagonal  running 
from  top  left  to  the  right. 

The  next  one  is  number  8,  dots  1,  2,  and  5,  giving  us  number  8. 

The  last  one  is  number  6,  dots  1,  2,  and  4,  giving  us  number  6. 
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How  well  did  you  manage  on  the  self-test?  If  you  got  less  than  8 right, 
I suggest  you  spend  a little  more  time  on  then. 


If  you  are  ready  and  happy,  move  down  to  Section  4. 

Again  we  have  the  numeral  sign  and  dots  1,  4,  and  5 giving  number  4. 

Line  up  then  on  the  numeral  sign  4 and  in  this  section  you  are  going 
to  find  a few  examples  of  two  digit  numbers  like  10,  and  27. 

Find  the  first  sign  in  Section  number  4. 

This  is  the  braille  version  of  number  10.  Made  up  of  the  numeral  sign, 
dot  1 for  number  1 and  dots  2,  4,  and  5 for  0,  giving  us  10.  Note  how 
the  signs  are  written  close  up  to  each  other  with  no  spacing  between 
them. 

This  will  present  a bit  of  a problem  to  begin  with.  Get  used  to  this, 
find  out  how  close  they  are  to  each  other,  and  try  not  to  confuse  them. 

By  keeping  a very  light  touch  and  moving  smoothly  from  left  to  right, 
you  will  be  better  able  to  distinguish  where  one  cell  ends  and  another 
begins,  particularly  in  these  kinds  of  situations  where  the  cells 
are  close  up  to. one  another. 

When  you  are  ready,  practise  this  left  to  right  movement  over  number  10 
and  when  you  are  finished  move  to  the  next  group  of  signs  in  this 
section. 

Q,:  which  number  does  this  group  represent? 

A.  s You  may  heave  found  this  a bit  difficult  but  this  number  represented 
27.  The  numeral  sign,  dots  1 and  2,  .and  then  1,  2,  and  4,  5. 

Try  to  read  the  others  and  then  switch  on  to  see  how  you  managed  in  each 
case. 

The  third  one  was  35  - numeral  sign,  dots  1 and  4 for  3,  and  1 and  5 for  5 

The  next  one  is  46  - numeral  sign,  1,  4,  and  5 for  4 and  1,  2,  and  4 for  6 

The  next  one  is  58  - numeral  sign,  dots  1,  5 for  5 and  dots  1,  2,  5,  for  8 

The  last  one  in  this  is  61  - numeral  sign,  dots  1,2,  4,  for  6 and  dot  1 

for  1. 

Veil, that  is  all  in  this  particular  exercise.  Go  over  these  numbers  and 
get  used  to  them  until  you  are  really  confident  that  you  can  identify 
any  number.  Notice  particularly  with  the  two  digit  numbers  how  close 
together  the  cells  are.  Don’t  worry  at  the  moment  too  much  if  you  have 
difficulties  in  separating  the  two  digit  numbers,  because  what  you  are 
really  trying  to  handle  is  three  cells  of  braille  at  once  and  this  is 
rather  difficult.  But  don't  worry  if  you  have  particular  difficulties 
with  the  two  digit  signs. 

Switch  off  then  for  the  enu  of  Lesson  2. 
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Exercise  .3 

We  now  come  to  Lesson  3. 

Find  page  3 by  searching  for  the  sign  for  number  3 in  the  top  right  hand 
corner  of  the  page.  You  should,  find  a numeral  sign  and  dots  1 and  4 that 
stand  for  3. 

Wc  can  now  go  on,  and  having  cleared  up  a few  points  about 
braille,  and  having  leatned  how  to  identify  pages  and  sections  by  the 
numbers,  we  arc  now  in  the  position  to  start  to  read  some  braille.  In 
section  1,  jrou  will  find  immediately  after  the  number  of  the  section  the 
sentence:  FOR  YOU. MD  I CM  DO  IT  Full-stop. 

Say  this  sentence' a few  times  aloud  until  you  know  it  by  heart  . 

Now  that  you  know  this  sentence  by  heart,  let  us  examine  the  braille 
symbols  used  to  represent  it. 

Line  up  on  the  numeral  sign  and  number  1.  Move  to  the  right  until  you 
come' to  the  first  sign.  The  first  sign  is  the  word  FOR,  dots  1,2, 3, 4, 5*6 

Q. : How  about  the  second  word? 

A.:  That  has  all  the  dots  except  dot  2.  The  second  word  YOU  has  all  the 
dots  except  dot  2.  Note  the  hollow  or  the  gap  on  the  left  hand  side 
of  the  cell  caused  by  the  missing  dot  2. 

Q. : How  about  the  third  word  in  the  sentence? 

A.:  Well,  it  can  be  seen  as  the  reverse  of  YOU.  This  time  it  is  dot- 5 
that  is  missing,  making  a hollow  or  gap  on  the  right  hand  side 
and  this  is  the  sign  for  MD. 

The  next  sign  standing  For  I has  only  two  dots. 

Q. : Which  are  these  two  dots? 

A.:  Dots  2 and  4. 

A diagonal  sloping  up  from  the  left  upwards  to  the  right.  This  is  ■ 
the  sign  for  I,  which  we  also  met  as  the  sign  for  number  9. 

Now  of  course  I is  the  ninth  letter  of  the  alphabet,  and  so  it  stands 
for  number  9.  We  have  already  met  this  sign  standing  for  number  9 if  it 
is  preceded  by  the  numeral  sign  and  when  it  stands  alone  it  stands  for 
the  ninth  letter  of  the  alphabet,  the  letter  I. 

The  next  sign  stands  for  CM.  ' 

Q. : Which  dots  is  this  made  up  of? 

A.:  It  is  made  up  of  dots  1 and  4. 

A short  straight  line  running  across  the  top  of  the  cell  - two  dots, 
dots  1 and  4 standing  for  CM. 

Now  we  have  also  met  this  sign  before,  as  number  3 when  preceded  by 
the  numeral  sign.  And  of  course  C for  CM  is  the  third  letter  of  the 
alphabet.  So  we  already  know  this  as  number  3 and  when  it  stands  alone, 
it  stands  for  the  word  CM. 

The  next  sign  stands  for  the  word  DO.  Some  people  see  something  of  an 
ink-print  D for  DO  in  this  sign,  perhaps  a sort  of  square  capital  D 
with  the  bottom  left  hand  corner  missing.  I donH  know  whether  you  see 
the  same  sort  of  thing  in  it? 
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Q. : Which  are  the  dots  that  make  up  DO? 

A.:  Dots  1,  4 and  5. 

We  already  know  this  sign  too,  as  number  4.  DO  begins  with  the  letter 
D,  and  b is  the  fourth  letter  in  the  alphabet.  It  also  stands  for 
number  4 when  it  has  the  numeral  sign  in  front  of  it.  If  it  stands 
alone,  as  in  this  sentence,  it  stands  for  DO. 

The  next  sign  stands  for  IT.  and  IT  is  immediately  followed  by  the  full- 
stop  sign,  which  we  have  already  met  briefly  before. 

Let's  take  the  IT  first  - it  has  dots  1,  3,  4,  and  6.  There  is  a big 
gap  in  the  middle  caused  by  the  absence  of  dots  2 and  5*  Feel  the  hollow, 
the  gap,  in  the  middle.  • 

The  sign  immediately  following  it,  joined  without  space,  is  the  full- 
stop  sign  we  have  talked  about  before.  Wow  this  is  interesting  because 
it  is  called  a Lower  Sign.  And  it  is  called  a Lower  Sign,  because  it 
hasn't  any  dots  on  the  top.  It  consists  of  the  lower  part  of  the  braille 
cell  and  for  that  reason  it  is  called  a Lower  Sign.  This  particular 
Lower  Sign  is  the  sign  for  the  full-stop. 

Do  you  notice  any  resemblance  between  this  Lower  Sign  and  any  other  sign? 
Well,  it  is  very  like  the  D for  DO  and  the  number  4 sign.  It  has  the 
same  general  shape  but  instead  of  being  made  up  of  dots  1,4,  and  5 
as  number  4 and  Do  is,  it  is  made  up  of  dots  2,  59  and  6.  So  this  Lower 
Sign  is  a lower  representation  of  the  DO  sign  and  the  number  4 sign  that 
we  have  already  met.  For  that  reason  it  is  called  a lower  D.  But  here  we 
are  recognising  it  as  the  full-stop  sign,  showing  that  we  have  come  to 
the  end  of  the  sentence. 

Alright,  let’s  start  from  the  beginning  of  Section  1 again  and  just  run 
over  what  this  sentence  is. 

It  is;  FOR  YOU  AID  I CM  DO  IT. 

Go  over  that  a few  times  until  you  think  you  know  it  quite  well. 

And  when  you  are  confident,  tackle  the  next  group  of  words  in  Section  2. 

The  signs  in  Section  2 are  some  of  the  signs  we  have  just  learned.  They 
are  arranged  to  form  a kind  of  sentence  and.  if  you  can  read  this  sen- 
tence aloud  it  will  show  you  that  you  have  already  s,  good  knowledge  of  the 
signs  we  have  learned.  I suggest  that  you  move  down  to  Section  2 when 
I give  the  word  and  then,  having  located  the  number  2 sign,  move  on  to 
the  right  and  try  to  read  what  follows. 

Have  a stab  at  it  and  then  when  you  are  ready  switch  on  again  to  see 
what  you  should  have  read  or  rather,  in  fact,  what  you  succeeded  in 
reading. 

So  get  ready  to  switch  off  and.  read  number  2. 

What  you  should  have  read  in  Section  2 is; 

YOU  CAW  DO  IT. 

How  did  you  manage?  Did  you  remember  that  the  sign  for  YOU  has  the  hollow 
on  the  left  hand  side?  If  you  had  any  difficulty  with  that  go  over  it 
again  a few  times.  Go  over  it  concentrating  on  the  sign  that  gave  you 
problems.  When  you  arc  ready  move  on  to  Section  3. 


Section  3 read  as  follows;  YOU  AND  I CM  DO  IT. 

How  did  you  manage?  If  you  have  got  it  right,  don’t  spend  any  more  time 
on  it.  Just  go  on  to  Section  4.  But  if  you  have  got  it  wrong,  go  over 
it  again, Remember  it  read;  YOU  AMD  I CAN  DO  IT. 
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Section  h read:  CM  YOU  DO  IT. 

We  have  not  learned  the  question  mark  so  wo  have  to  make  use  of  the 
full-stop..  Let’s  do  it  again.  When  you  are  reader,  have  a rro  at  Section 
5. 


Section  5 read:  I CAE  DO. IT  FOR  YOU. 

Did  you  pick  up  the  first  three  signs  that  have  very  few  dots  in  them? 
The  I with  only  dots  2 and  and  then  the  CM,  dots  1 and  h9  end  DO 
dots  1,  h,  and  5.  When  you  are  ready  move  on  to  Section  6. 


Section  5 read:  I CM  DO  MD  YOU  CAN. 

I know  it  doesn’t  make  a great  deal  of  sense.  Again  did  you  pick  up 
the  first  few  signs  with  just  a few  dots  - I,  CM,  DO?  When  you  are 
ready  move  on  to  Section  J, 


Section  7 read:  IT  CM  DO  IT  FOR  YOU. 

When  you  arc  happy  about  Section  7 move  on  to  Section  8. 


Section  8 read:  I FOR  YOU  MD  YOU  FOR  IT. 

And  that  is  the  end  cf  lesson  3.  Go  over  it  as  many  times  as  you  wish 
until  you  are  really  confident  about  it.  This  is  the  end  of  this  lesson*. 


2.13 


Exercise  13 

1.  In  Section  1 are  the  signs  for  6 punctuation  marks.  In  front  of  each 
is  the  sign  for  FOR.  Feel  each  of  these  in  turn  and  as  your  finger 
moves  from  the  sign  FOR,  you  -will  notice  that  the  punctuation  mark 
has  no  dots  in  the  upper  part  of  the  cell,  in  the  position  of  dots 
1 and  4.  For  this  reason,  it  is  called  a Lower  Sign. 

The  punctuation  mark  follows  immediately  after  the  word  FOR,  with  no 
space  between  the  word  and  the  punctuation  mark. 

The  full-stop  or  other  punctuation  marks  are  joined  on  to  the  last 
word  of  the  sentence,  the  word  which  they  follow.  No  space  then  be- 
tween the  word  and  the  punctuation  mark. 

Row  move  to  the  beginning  of  Section  1 again. 

The  first  sign  after  the  FOR-sign  is  the  full-stop.  It  is  a lower  D, 
consisting  of  dots  2,  5,  and  6. 

The  second  is  the  comma.  It  is  a middle  A,  consisting  of  dot  2. 

The  third  is  the  semicolon.  It  is  a lower  B,  consisting  of  dots  2 and  3 

The  fourth  is  the  question  mark-  It  is  a lower  H,  consisting  of  dots 
2,  3,  and  6. 

The  fifth  is  the  exclamation  mark.  It  is  a lower  F,  consisting  of 
dots  2,3,  and  5. 

The  sixth  is  the  apostrophe.  It  is  a bottom  A,  consisting  of  dot  3. 


The  next  five  sections  contain  instances  of  these  punctuation  marks. 
Read  the  sentences,  indicating  the  punctuation  marks  as  they  occur. 

2.  CAR  YOU  read  IT?  Good! 


3.  Rote  that  this  section  spreads  over  two  lines. 
THAT'S  fine!  PUT  IT’s  ROT  easy,  is  IT? 


4.  This  section  spreads  over  two  lines. 

Later  on,  YOU  WILL,  I’m  sure,  find  THAT  IT’s  ROT  SO  bad! 


5.  Read  IT,  if  YOU  CAR;  I CAR ’ t . 


6.  This  section  spreads  over  two  lines. 

Don’t  give  up;  IT  won’t  get  any  worse,  WILL  IT? 


As  you  re-read  sections  2 to  6,  notice  (a)  that  the  punctuation  mark  is 
written  unspaced  from  the  word  before  it  and  (b)  that  there  is  one  space 
between  the  punctuation  mark  and  the  word  after  it. 
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The  only  exception  to  (b)  is  the  apostrophe,  where  there  is  no  space 
between  it  and  the  next  letter.  Because  the  apostrophe  is  bottom  A, 
you  will  feel  a small  gap  between  it  and  the  following  letter.  This  is 
due  to  the  absence  of  the  right  hand  side  of  its  own  cell,  dots  4,  59 
and  6.  Now  re-read  sections  2 to  6,  bearing  these  points  in  mind 
saying  the  sentences  aloud.  That  then  is  the  end  of  Exercise  13. 

Switch  off  now. 


The  words  printed  in  block  capitals  are  represented  in  the  braille 
booklet  by  a single  sign,  i.e.  they  represent  braille  contractions. 
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Exercise  15 

In  this  exercise  we  are  going  to  look  at  five  of  the  Simple 
Upper  Contractions.  You  will  remember  that  we  learned  that  the  letters 
of  the  alphabet,  when  they  stand,  on  their  own  can  also  stand  in  most 
cases  for  individual  words.  ¥e  call  these  signs  Simple  Upper  Wordsigns. 
You  will  remember  too  that  they  could  not  be  used  to  stand  for  the 
groups  of  letters,  such  as  C,  A,  N or  B,  U,  T when  these  occur  in  longer 
words.  We  also  learned  that  there  is  a group  of  signs  (AND,  FOR,  OF,  THE, 
WITH,  A)  that  not  only  stand  for  the  words  AND,  FOR,  OF,  THE,  WITH,  A, 
but  can  also  be  regarded  as  Simple  Upper  Contractions  - contractions 
because  they  could  also  stand  for  the  letters  A,  N,  D;  F,  0,  R,  etc. 
in  the  middle  of  longer  words. 

So  they  weren't  merely  word  signs  but  also  contractions,  be- 
cause they  could  appear  in  longer  words.  We  are  again  looking  at  a 
similar  kind  of  thing,  that  is  signs  that  can  be  use  in  longer  words. 

Many  of  these  signs  that  we  are  going  to  deal  with  are  not  only 
contractions  but  also  wordsigns,  in  the  sense  that  they  can  stand  for 
whole  words  if  they  stand  on  their  own. 

Again  we  call  them  Simple  Signs , Simple  because  they  only 
occupy  one  cell,  and  Upper  because  they  have  got  either  dot  1 or  dot  k 
as  opposed  to  those  Lower  Contractions  and  Signs  that  we  learned  in 
relationship  to  the  punctuation  marks  and  which  we  shall  also  find 
later  on  can  stand  for  other  groups  of  letters. 

Turn  now  to  Section  1 in  Exercise  15. 

You  will  find  five  signs  in  that  top  line.  Feel  each  of  those  five  signs 
in  turn.  Just  go  over  them  quickly. 

Do  you  notice  anything  special  about  them?  Well,  perhaps  you 
didn’t  immediately  recognise  that  you  could  think  of  these  as  the 
first  five  letters  in  the  alphabet.  A,  B,  C,  D,  E,  plus  dot  6. 

Let’s  look  at  that  first  one  again:  - dot  1,  and  then  down  in  a diagonal, 
at  the  bottom  right,  you  have  dot  6.  This  sign,  dot  1 and  dot  6,  a long 
diagonal  sloping  from  dot  1 to  dot  6,  is  the  contraction  for  the  letters 
CH.  When  it  stands  alone,  this  particular  sign  aJLso  stands  for  the 
word  CHILD.  In  the  middle  of  another  word  it  stands  for  CH. 

Let  us  move  over  to  the  next  sign,  the  second  one. 

Q. : How  would  you  dcscr5.be  this  one  now? 

A.:  Well,  it  is  B with  dot  6.  Dots  1,  2,  and  6. 

So  dots  1,  2,  and  6 is  a contraction.  This  contraction  stands  for 
the  letters  GH.  We  would  use  it  in  a word  like  lauGH.  This  parti- 
cular sign,  GH,  does  not  stand  for  a word  sign. 

Let’s  move  on  to  the  third  one. 

Q. : Now,  how  would  you  describe  this? 

A.:  Well,  this  is  C with  dot  6 added.  Dots  1,  h9  and-6,  the  blunt  bit 

on  top,  then  a gap  and  dot  6.  This  is  the  contraction  for  the  letters 
SH  and  it  also  stands  for  the  word  SHALL. 

So  we  have  had  CH,  GH,  and  now  SH. 

Let’s  move  on  to  the  next  one. 

Q. : How  would  you  describe  this? 

A.:  Well, this  is  D with  dot  6 added,  dots  1,  h9  59  and  6.  This  stands  for 
TH.  Also,  when  it.  is  standing  alone,  it  stands  for  the  word  THIS. 

So  we  have  had  CH  and  CHILD;  GH;  SH  and  SHALL;  TH  and  THIS.  Then  we  come 
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to  the  last  one. 

Q. : How  would  you  describe  this? 

A.:  This  is  E with  dot  6 added.  Dots  1,  5 and  6.  This  one  is  WH  and  it 
also  stand  for  the  word  WHICH. 

Alright,  we  have  got  CH  and  CHILD;  SH  and  SHALL;  TH  and  THIS;  WH  and 
WHICH.  But  the  second  one,  which  stands  for  GH,  is  the  only  one  that 
doesn’t  stand  for  a word  sign.  When  these  signs,  appear  in  a word,  they 
stand  for  the  letters  CH,  GH,  SH,  TH,  and  WII.  They  can  be  used  anywhere 
in  a word  - in  the  middle  or  at  the  end. 


Remember,  when  bhey  stand  aR  -ne  they  only  rerjresent  a word,  and  when 
they  are  found  elsewhere,  that  is  in  a word,  the;/-  stand  for  the  letters 
CPI,  GH,  SH,  TH,  and  WH. 


Let  us  have  some  practise  with  these  new. 


In  lines  2 to  6 we  have  just  a few  words  illustrating  each  of  these 

new  signs.  Have  a go  at  reading  them,  then  switch  on  to  see  how  well  you 

did. 

Section  2 read:  CHair.  eaCE.  sCHool. 

When  you  are  happy  with  those,  have  a go  at  Section  3. 

Section  3 read:  siGHt.  liGHt.  hiGH. 

When  you  are  ready  go  down  to  Section  Hi 

Section  k read:  SHip.  fiSHes.  ruSH. 

When  you  are  ready  go  down  to  Section  5. 

Section  5 read:  THan.  monTHs . truTH. 

When  you  are  ready  go  down  to  'Section  6. 

Section  6 read:  WHole.  WHat. WHy. 

How  go  over  these  sections  2 to  6 until  you  are  really  sure  that  you  are 
familiar  with  these  signs  and  knew  how  they  appear  in  actual  words. 

In  the  next  three  sections,  7,  8,  and  9»  the  signs  will  be  used  both  as 
contractions  and  as  word  signs  where  appropriate.  Read  each  sentence  in 
turn  and  then  see  how  well  you  did. 


Section  7 read:  'WHICH  OF  them  SHALL  eaCH  CHILD  . have? 

Did  you  pick  up  the  WH  sign  in  the  beginning  and  the 
SH, sign  usedas  SHALL,  CH  sign  used  as  CHILD? 

When  you  are  sure  about  that  sentence  go  down  to  Section  8. 

Section  8 read:  LauGII  and  the  WHole  world  SHALL  lauGH  with  you! 

Did  you  pick  \ip  the  C-H  sign  in  laugh,  the  WH,  and  the 
SH  on  its  own  standing  for  SHALL? 

Section  9 contains  a sentence  which  runs  over  two  lines  but  I have 
double-spaced  the  lines  to  make  it  a little  easier.  Have  a go  at  reading 
Section  9 now. 

Section  9 read:  THIS  fiSH  will  fetCH  a hiGHer  price  THan  that  will. 

Go  over  these  sentences  until  you  know  them  almost  by  heart  so  that 
you  can  concentrate  not  so  much  on  the  sense  but  on  picking  up  the 
signs  as  quickly  as  possible  by  letting  your  finger  go  progressively 
more  rapidly  over  each  word.  That,  then,  is  the  end  of  Exercise  15  9 
so  switch  off  and  practise  it  now. 
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Exercise  22. 


This  is  Exercise  22. 

Make  sure  that  you  have  located  the  right  page  by  finding  the  numeral 
sign  in  the  top  right  hand  corner,  followed  by  B for  2,  B for.  2 again  and 
then  the  full-stop,  giving  us  number  22. 

In  section  1 of  exercise  22  .you  will  find  a row  of  signs  arranged  in 
groups  of  three.  There  are  6 such  groups.  The  1st  and  3rd  sign  in  each 
group  is  the  FOR- sign,  the  full  cell  of  dots. 

What  I would  like  you  to  do  is  to  take  each  group  of  3 and  then  to  answer 
the  question:  ”WLat  is  the  middle  sign  in  each  group?  Describe  it.” 

Tackle  the  first  group  and  then  say  what  sign  it  is. 

A.:  The  middle  sign  in  the  first  group  is  in  fact,  a middle  A,  dot  2, 
and  it  stands  for  the  letters  EA,  so  a middle  A,  when  surrounded  on 
each  side  by  other  signs,  stands  for  the  letters  EA. 

Go  straight  on  to  the  2nd  group  now,  and  describe  what  the  middle  sign 
in  that  is . 

A.:  This  is  a lower  B,  dots  2 and  3,  and  this  stands  for  the  letters  BB, 
double  B. 

Are  you  ready?  Do  the  same  with  the  3rd  block. 

A.:  It  is  a middle  C,  dots  2 and  5.  The  middle  C when  it  has  something 
before  it  and  something  immediately  after  it,  stands  for  the  letter 
CC,  that  is  double  C, 

Do  the  same  now  with  the  fourth  block. 

A.:  This  is  a lower  D,  dots  2,  5,  and  6,  and  the  lower  D,  when  it  has  a 
sign  on  each  side  of  it,  stands  for  a double  D,  DD. 

Go  on  to  the  5th  one. 

A.:  The  5th  one  is  a lower  F,  dots  2,  3,  and  5,  and  the  lower  F when 
it  has  a sign  on  each  side  of  it  unspaced  from  those  signs  stands 
for  the  letters  FF,  double  F. 

Move  on  to  the  6th  one. 

A.:  This  is  a lower  G,  dots  2,3,5,  and  6.  The  lower  or  bottom  G when 
it  has  signs  immediately  on  each  side  of  it,  unspaced  from  it, 
stands  for  GG,  a double  G. 

How  these  signs  have  the  FOR-signs  before  and  after  them,  for  two  reasons 
which  you  have  now  probably  gueased: 

Firstly  to  enable  the  signs  to  be  compared  by  touch  with  an 
upper  sign.  Note  for  example  how  they  strike  the  finger  if  you  move 
from  them,  or  rather  to  them  from  the  FOR-sign,  and  note  too  if  you 
move  from  the  middle  sign  to  the  FOR-sign  how  that  strikes  your  finger. 

The  second  reason  I have  arranged  them  like  this  is  to 
emphasise  the  point  that  they  are  used  to  stand  for  the  letters  EA,  BB, 
CC,  DD,  FF,  GG  only  in  the  middle  of  a word,  i.e.  when  they  have  a 
sign  before  and  after  them  in  the  same  line  of  braille. 
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Q.:  Can  you  see  why  they  can  he  used  for  these  particular  letters 
EA,  BB,  CC,  etc.  in  the  middle  of  a word  only? 

A.:  Because  when  these  signs  occur  elsewhere,  they  stand  for  other, 
things,  e.g.  we  have  learned  that  the  middle  A,  dot  2,  stands  for 
the  comma,  when  it  comes  after  a word.  The  lower  B,  dots  2,  and  3 
stands  for  the  syllable  BB  when  it  is  used  a,t  the  beginning  of  a 
word,  and  we  have  learned  also  that  it  stands  for  a semi-colon 
when  it  comes  after  a word. 

We  have  learned  similarly  with  some  of  the  other  signs  that  they 
stand  for  different  things  when  they  occur  at  the  beginning  or  the 
end  of  a group  of  signs.  As  they  already  have  other  uses  when  they 
occur  at  the  beginning  or  at  the  end  of  a group,  it  is  only  when 
they  occur  in  the  middle  of  a group  that  we  can  possibly  use  them 
to  stand  for  EA,  BB,  CC,  DD,  FF,  and  GG. 

How  the  points  to  remember  about  these  lower  contractions  used  in  the 
middle  of  a word  are: 

firstly  that  they  must  have  other  letters  or  contractions 
before  and  after  them; 

secondly  that  at  the  end  of  a line  if  the  word  in  which  they 
occur  has  to  be  split  up,  they  cannot  be  used  immediately 
in  front  of  the  hyphen,  nor  can  they  be  used  at  the  beginning 
of  the  second  line. 

In  other  words  we  cannot  have  the  sign,  for  example  a bottom  G,  used 
at  the  end  of  a line. or  immediately  at  the  beginning  of  a line  if  the  word 
in  which  they  occur  is  split  up.  This  is  obvious.  If,  for  example,  you 
were  to  take  the  word  BAGGAGE  and  you  could  only  get  the  BA  on  the  top 
line  and  then  you  put  a hyphen  and  then  you  used  a lower  G at  the  be- 
ginning of  the  new  line,  this  would  then  not  stand  for  a double  G but  it 
would  stand  for  something  you  haven’t  learned,  viz.  an  opening  bracket, 
because  a lower  G at  the  beginning  of  a group  of  signs  is  the  bracket 
sign  indicating  that  the  brackets  are  opening  and  a lower  G after  a 
group  of  sigps  indicates  the  closing  bracket.  It  is  the  same  for  most  of 
the  other  new  signs.  For  that  reason,  then,  if  the  word  in  which  they 
occur  has  to  be  split  up  at  the  end  of  a line,  these  signs  can’t  be 
used  immediately  in  front  of  the  hyphen  sign  nor  can  they  he  used  at  the 
very  beginning  of  the  second  line. 

Thirdly  except  for  the  EA  contraction,  that  middle  A,  any  of 
the  upper  contractions  has  priority  over  them.  For  example,  in. the 
word  EFFORT,  we  would  use  the  FOR  contraction  in  preference  to  the  FF. 

In  other  words,  in  EFFORT  we  would  write  E,  F,  FOR  sign,  T,  rather  than 
E,  lower  F for  FF,  ORT.  In  other  words  where  there  is  a choice  of 
contractions  we  tend  to  use  the  upper  contraction  in  preference,  the 
only  exception  to  this  is  the  EA  contraction. 

The  fourth  point  to  he  remembered  is  the  one  in  connection 
with  the  EA  contraction.  In  words  containing  the  letters  EAR,  the  EA 
contraction  takes  preference f over  the  AP  contraction.  Now  we  learned  a 
little  earlier  that  upper  signs  have  priori tjr  over  these  lower  ones, 

AR  is  an  upper  contraction.  Therefore  you  would  expect  it  to  have 
priority  over  the  EA  contraction.  However,  this  is  not  so.  The  EA  con- 
traction takes  priority  over  the  AR  contraction  excc?pt  at  the  beginning 
of  a word  where  we  have  learned  that  the  signs  EA,  BB,  etc.  cannot 
he  used.  Well,  that  may  sound  a bit  complicated.  If  so,  don't  burden 
you  mind  too  much  with  it.  Practice  will  give  you  a better  idea  of 
how  to  use  it. 
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I will  just  fire  a .few  questions  at  you.  :See  if  you  can  answer  them 

"because  this  will  "bring  out  the  point. 

Q.  : Can  we  use  the  middle  A sign  for  EA  in  the  word  EAT? 

A.:  No.  We  can't  use  it  in  the  word  EAT  because  we  learned  that  none 
of  these  signs  ‘can  be  used  at  the  beginning  of  a word. 

£> : Which  contraction  would  we  use  in  the  word  UNEARTH? 

A.:  Well, -in'  a word  like  UNEARTH  we. would  use, the  AR  contraction, 

' dots  - 3j  and  5.  .This  is  because  we-  have  really. got . a prefix 
UN  and  then  the  word -EARTH. ..  Because . UNEA^RTH  is  thought  of  as  a.  • 
prefix" UN  and ’then  the '.word  EARTH,  yon  would  tele  the  .EARTH  . part  of 
it  as,  if  you  like,  a separate . word,  and  there  of  course  we  wouldn’t 
be  allowed  to  use  . the  EA- contraction,  because  it  would  be  at  the 
•beginning. 


All  right,  don't  be  too  perturbed  by  the  apparent  complexity  of  this. 
Practice  with  them  will,  I think  make  the  rule  fairly  clear,  and  what 
I want  you  to  do  now  is  to  try  to  read  the  next  few  sentences  which  con- 
tain examples  of  these  signs. 


Adopt  the  usual  practice  of  reading  them  aloud  and  then  check  to  see. 
whether  you  were  right.  After  each  of  them  I have  asked.. a few  questions 
to  help  get  the  point  home.  Before  you  start  to  read  the  2nd  section  I shall 
introduce  one  new  point.- For  the  sake  of  space  in  braille  we  often' 
abbreviate  words,  e.g.  the  word  BEFORE  , is  merely  written  as  B,E,F, 
and  we  would  use  the  lower  B sign  because  it  is  the  first  syllable  followed 
by  an'-F^  SO  if  you  meet  lower  B sign,  F,  you  are  reading  an  abbreviation 
for  the -word  BEFORE  and  nothing  more  impolite  than-  that. 

So  have  a go'  at  reading  Section- 2..-  Read.it  aloud,  see  if,/ you  wore  right., 
and- then  answer  the  questions. 


Section  2 read:  DO  YOU  e.at  an  eAEl;y  mEAAL  BEF(ore.)  YOU  lEAve 
FOR /THE  yEArly  trip  to  THE  sea? 

Section  3 read:  THE  soldier  ruBBED  his  weBBJNG  in  THE  SHab-  . 
' 1 by  lpBBy. 

Section  h read:  ACCordING  to  THE  lateST  news  aCCOUnt  IT 
was  a grEAt  suCCess. 


Section  5 read:  All  OF/A  suD'Den,  THE  new  aDDIN G-maCHi ne 

broke  dOWn;  THE  saDDeSTAND  rEDdeST  face  . 

- was  THAT  OF/THE  managER. 

Section  6 read:  We  diFFER  in  THIS.  aFFair,  BUT  I SHALL  STILL  OFFER 
YOU- THE  . VERY  beST  OF  my  efFORt . 


Section  f read;  We  put  THE  biGGER  eGGs  in 
gED  piece  OF  baGGING. 


an  old  rag- 


A word  written  like  lEAve  shows  that  the  letters  E and  A are  represen- 
ted by  a single  contracted  form  in  the  braille  booklet. 

A group  written  like  FOR/THE  shows  that  the  two  words  are  joined  to- 
gether in  the  braille  booklet,  in  accordance  with  the  rules  of  Standard 
English  Braille. 


Exercise  30 


This  is  Exercise  30. 

In  the  top  right  hand  corner  you’ll  find  the  numeral  sign,  C for  3»  J for 

0,  full  stop,  giving  us  Exercise  30. 

The  second  group  of  lower  word  signs  consists  of  those  that  have  to  he 
spaced  from  all  other  signs  except  the  hyphen  or  dash.  You  will  remember 
in  Exercise  29  we  learned  four  signs  that  had  to  he  separated  from  all 
other  signs,  and  in  this  one  we’re  learning  of  two  signs  that  have  to  he 
separated  from  all  others  except  the  hyphen  or  the  dash.  There  are  only 
two  of  these  signs.  You  will  find  them  in  Section  1,  each  preceded  and 
followed  by  the  FOR  sign,  to  give  an  idea  of  the  relative  size  and  of  how 
they  strike  the  finger.  Run  your  finger  lightly  over  them  and  then 
answer  the  questions. 

Q:  How  would  you  describe  the  first  of  these  new  lower  signs? 

A:  It  is  a lower  E,  dots  2 and  6. 

Q:  How  would  you  describe  the  second  of  these  new  lower  word  signs? 

A:  It  is  a lower  I,  dots  3 and  5. 

The  first,  the  lower  E,  stands  for  the  word  ENOUGH.  The  second,  lower 

1,  stands  for  the  word  IN. 

These  two  word  signs  are  different  from  the  groups  learned  in 
the  previous  lesson  in  that  they  may  be  joined  up  to  the  hyphen 
or  the  dash  provided  the  hyphen  or  the  dash  is  itself  in 
• wiijontaet  with  a llfetbeer  sign-  oKmpper  contraction.  So  these 

two,  although  normally  they  are  separated  from  all  other  signs 
may  be  joined  up  to  the  hyphen  or  the  dash  as  long  as  the 
hyphen  or  the  dash  is  itself  linked  up  to  an  upper  sign. 

With  this  particular  rule  in  mind  read  the  following  sections, 
aloud  and  then  answer  the  questions  on  them. 

Section  2 read:  He  asks,  comma,  then  open  quotation  marks  "DO  we  HAVE 

ENOUGH?"  question  mark  close  quotation  marks.  HE  ASKS,  "DO  WE  HAVE 
ENOUGH? " 

Q:  Why  is  the  lower  E for  ENOUGH  not  used  in  this  sentence? 

A:  Because  it  would  then  be  in  contact  with  the  question  mark  and  we 

have  learned  that  the  two  signs  ENOUGH  and  IN  must  be  separated  from 
all  other  signs  except  the  hyphen  or  the  dash.  So  here  we  have  to 

spell  ENOUGH  out  as  EN  sign,  OU  sign,  GH  sign.  Now  that  was  a bit 

of  a corker  of  a sentence.  I suspect  you  had  trouble  with  it,  part- 
icularly with  the  way  ENOUGH  was  spelt.  This  is  the  way  ENOUGH 
would  be  spelt  if  we  were  not  in  a position  to  use  the  lower  E for  it. 
Did  you  pick  up,  incidentally,  the  lower  H for  the  question  mark  at 
the  end  of  this  sentence  and  the  lower  J which  was  here  representing 
the  closing  quotation  mark? 

All  right,  when  you're  ready  tackle  section  3. 
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Section  3 read:  YOU  CM  SEE  THAT  WE  HAVE  ENOUGH  IN  IT. 

Q:  Account  for  the  two  word  signs  that  occur  before  the  word  IT. 

Account  for  the  two  word  signs  that  precede  IT. 

A:  Lower  E and  lower  I are  used  here  for  the  words  ENOUGH  and  IN 

because  the  signs  are  not  in  contact  with  any  others.  They’re 
written  out  separated  from  others,  so  we  have  lower  E for  ENOUGH 
and  lower  I for  IN. 

When  you’re  ready  tackle  section  k. 

Section  U read:  YOU  CM  GO  IN  dash  WE  THINK  full  stop. 

YOU  CM  GO  IN  - WE  THINK. 

Q:  Why  is  the  lower  I sign  used  here  for  the  word  IN? 

A:  Because  the  dash  to  which  it  is  joined  is  itself  in  contact  with 
an  upper  sign,  viz.  the  letter  sign  W.  It’s  all  right  here  to  use 
the  sign  for  IN  because  it’s  linked  up  to  the  dash.  It  is  perfectly 
permissible  to  have  IN  joining  a dash,  you  will  remember,  provided 
that  that  dash  itself  is  in  contact  with  an  upper  sign.  Here 
it  is.  It  is  joined  to  the  W of  the  word  WE. 

When  you’re  ready  tackle  Section  5. 

Section  5 read:  WE  HAVE  ENOUGH  dash  IN  THAT  TIN  AT  LEAST  full  stop. 

WE  HAVE  ENOUGH  - IN  THAT  TIN  AT  LEAST. 

Q:  Explain  the  spelling  of  the  two  words  ENOUGH  and  IN  in  this  sentence. 

A:  Because  the  word  IN  is  spelt  out  in  full  with  the  simple  upper  letter 

signs  I and  N,  we  can  use  the  lower  word  sign  for  ENOUGH.  ENOUGH 
is  in  contact  with  the  dash  and  the  dash  in  turn  is  in  content  with 
the  upper  sign  I in  the  word  IN. 

We  can’t  of  course  use  both  lower  word  signs  for  ENOUGH  and  IN  here,  because 
the  dash  would  not  then  be  in  contact  with  an  upper  sign.  In  this  case 
we  have  to  have  one  of  the  words  written  out  in  full  and  here  we've 
taken  the-  IN,  and  that  allows  us  to  use  the  other  of  them,  the 
ENOUGH,  using  the  lower  E sign,  because  that  is  joined  up  to  a dash 
which  in  turn  is  joined  up  to  an  upper  word  sign. 

Theoretically  we  have  a choice  between  using  the  ENOUGH  word  sign  or 
the  IN  word  sign.  We  choose  the  ENOUGH  word  sign  here  because  we 
save  more  space  that  way.  If,  for  example,  we  had  written  WE  HA.VE  ENOUGH 
and  we  had  spelt  ENOUGH  with  an  EN  sign,  OU  sign,  GH  sign,  and  then  the 
dash  and  then  we'd  made  use  of  the  lower  I sign  for  IN,  we  wouldn’t 
have  been  able  to  save  much  space  because  ENOUGH  is  a longer  word  than  IN. 
Therefore  we  take  the  opportunity  of  using  the  ENOUGH  word  sign  which 
saves  us  more  space  and  we  write  out  in  full  the  IN  sign. 

That  is  the  end  of  Exercise  30,  another  fairly  short  one,  so  go  over  it 
a few  times  making  sure  you  can  recognise  ENOUGH  and  IN  when  you  meet 
them  separated  from  other  signs  or  when  you  meet  them  in  touch  with  the 
hyphen  or  the  dash,  make  sure  you  know  the  rule  about  their  use. 

Practise  Exercise  30  as  many  times  as  you  wish. 


